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(54) 1 H-IMIDAZOP YRIDINE DERIVATIVES 

(57) 1 H-lmidazopyridine derivatives represented by 
the following general formula or salts thereof: 




wherein R 1 represents hydrogen atom, hydroxyl group, 
an alkyl group, a cycloalkyl group, styryl group, or an 
aryt group; R 2 represents hydrogen atom, an alkyl 
group, a halogen atom, hydroxyl group, amino group, a 
cyclic amino group, or phenoxy group; ring A represents 
a homocycilc or heterocyclic ring which may be substi- 
tuted; R 3 represents a saturated nitrogen-containing 
heterocyclic group; and m represents an integer of from 
0 to 3. The derivatives have excellent inhibitory actions 
against production of TNF or IL-1 and are extremely 
useful as preventive or therapeutic agents for diseases 
in which a cytokine is mediated. 
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Description 

Technical Field 

5 [0001] The present Invention relates to novel 1 H-imldazopyridlne derivatives or salts thereof which have a potent 
inhibitory action against production of tumor necrotizing factor (TNF) or interleukin-1 (IL-1) and are useful as medica- 
ments for preventive or therapeutic treatment of diseases of humans and animals, in which a cytokine such as TNF, 
IL-1 is mediated, which include chronic inflammatory diseases (e.g., rheumatic arthritis, osteoarthritis, etc.), allergic 
rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoimmune diseases [autoimmune 

10 hemic diseases (e g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, etc.), autoimmune intestinal 
diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune corneitis (e.g., keratoconjunctivitis sicca, spring 
catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple sclerosis, systemic erythema- 
todes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, psoriasis, interstitial pulmonary 
fibrosis and the like], diabetes, cancerous cachexia, HIV-lnfectlous cachexia and the like. 

13 

Background Art 

[00021 Some compounds having 1 H-imkJazoquinoline structure are known which are analogous to the compounds 
of the present invention. Journal of Medicinal Chemistry, Vol. 11 , p. 87 (1968) discloses 1 -(2-piperidinoethyl)-1 H-irni- 

20 dazo[4,5-c]-quinoline, Japanese Patent Unexamined Publication (KOKAI) No. Sho 60-1 23488/1 905 discloses 1 -iso- 
butyl-1H-imldazo[4,5-c)qulnoline^-amlne (general name: imlquimod) as a compound having an antiviral action, and 
Hungarian Patent Publication No. 34479 (Patent No. 190109) discloses 1-(2-dlethylamlnoethy1)-1H-imida2o{4,5-c]qul- 
noline as a compound having analgesic and anticonvulsant actions. However, 1 H-imidazopyridine derivatives as those 
according to the present Invention have never been known so far. 

23 [0003] Moreover, the aforementioned imiquimod has been known to have an inducing action of a few kinds of cy- 
tokines such as interferon (IFN), TNF, IL-1 and the like, which is described in Journal of Interferon Research, Vol. 14, 
p. 81 (1994). However, 1 H-tmldazopyrtdlne derivatives or 1H-lmidazoqulnoline derivatives having an inhibitory action 
against production of TNF or IL-1 , which action is totally opposite to those taught by the aforementioned prior arts, 
have never been known so far. 

30 

Disclosure of the Invention 

[0004] An object of the present invention is to provide novel compounds which have excellent inhibitory actions 
against production of cytokines such as TNF and IL-1 and the like are useful as medicaments. 
33 [0005] The inventors of the present invention made intensive studies to achieve the object. As a result, they found 
novel 1 H-imidazopyridine derivatives which have an excellent inhibitory action against production of TNF or IL-1 and 
achieved the present invention. 

[0006] The present invention thus relates to novel 1 H-lmldazopyridine derivatives represented by the following gen- 
eral formula (I) or salts thereof: 

40 



45 




so wherein R 1 represents hydrogen atom, hydroxyl group, an alkyl group which may have one or more substituents, a 
cycloalkyl group which may be substituted, a styryl group which may be substituted, or an aryl group which may have 
one or more substituents; R 2 represents hydrogen atom, an alkyl group, a halogen atom, hydroxyl group, an amino 
group which may have one or two substituents. a cyclic amino group which may be substituted, or a phenoxy group 
which may be substituted; ring A represents a homocycilc or heterocyclic ring which may be substituted with one or 

33 more alkyl groups, alkoxyl groups, or halogen atoms; R 3 represents a saturated nitrogen-containing heterocyclic group 
which may be substituted; and m represents an Integer of from 0 to 3; provided that, when R 3 represents unsubstituted 
piperidlno group, at least one of R 1 and R 2 is not hydrogen atom. 

[0007] According to the second embodiment of the present invention, there are provided novel 1 H-imidazopyridlne 
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derivatives represented by the following general formula (II) or salts thereof: 




wherein R 1 , R 2 , ring A and m have the same meanings as those defined above; R 4 represents hydrogen atom, an alkyl 
group, benzyl group, triphenylmethyl group, an alkanoyl group which may be substituted, an alkoxycarbonyi group, 
benzyloxycarbonyl group, a thlocarbamoyl group which may be substituted, an alkanesulfonyt group, a benzenesulfonyl 
group which may be substituted, or amidino group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH, or a single bond; and n represents an integer of from 0 to 2. 
[0008] According to the third embodiment of the present invention, there are provided, among the compounds rep- 
resented by the aforementioned general formulas (I) and (II), the compounds wherein ring A is a benzene ring or a 
thiophene ring, or the salts thereof. 

[0009] According to another aspect, there is provided a medicament which comprises as an active ingredient the 
compound represented by the aforementioned general formula (1) or (II), or a pharmacologically acceptable salt thereof. 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals including humans, in which 
a cytokine such as TNF, IL-1 Is mediated, which Include chronic inflammatory diseases (e.g., rheumatic arthritis, os- 
teoarthritis, etc.), allergic rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytic anemia, anaplastic anemia, idiopathic thrombocythemia, 
etc.), autoimmune intestinal diseases (e.g., ulcerative colitis, Crohn's disease, etc.), autoimmune comeitis (e.g., kera- 
toconjunctivitis sicca, spring catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic erythematodes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, pso- 
riasis, interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia, HtV-infectious cachexia and the like. 
[0010] According to a further aspect, there are provided a use of the compound represented by the aforementioned 
general formula (I) or (ll), or a pharmacologically acceptable salt thereof for the manufacture of the aforementioned 
medicament; and a method for the preventive or therapeutic treatment of diseases in which a cytokine such as TNF, 
IL-1 is mediated, which comprises the step of administering a preventively or therapeutically effective amount of the 
compound represented by the aforementioned general formula (I) or (It), or a pharmacologically acceptable salt thereof 
to a mammal including a human. In addition, the present invention provides an inhibitor against production of tumor 
necrotizing factor (TNF) or lnterleukin-1 (IL-1) which comprises as an active ingredient the compound represented by 
the aforementioned general formula (i) or (ti), or a pharmacologically acceptable salt thereof. 

Best Mode for Carrying Out the Invention 

[0011] Specific explanations of the compounds of the aforementioned general formulas (I) and (II) of the present 
invention will be given below. The compounds represented by the aforementioned general formula (II) are characterized 
In that they have a specific saturated nitrogen-containing heterocyclic group which may have specific substltuents as 
R 3 among the compounds represented by the aforementioned general formula (I). However, the scope of the present 
invention is not limited to the compounds represented by the aforementioned general formula (II), and it should be 
understood that any compounds having as R 3 a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fall within the scope of the present Invention. 

[0012] In the aforementioned general formulas (I) and (II), examples of the alkyl group represented by R 1 , R 2 or R 4 
include, for example, methyl group, ethyl group, n-propyi group, isopropyl group, n-butyl group, Isobutyi group, sec- 
butyl group, tert-butyl group, n-pentyl group, isopentyl group, neopentyl group, n-hexyl group and the like. 
[0013] Examples of the cycloalkyt group represented by R 1 include, for example, cyclopropyl group, cyclobutyl group, 
cyclopentyl group, cyciohexyi group, cycloheptyl group and the like. Examples of the aryl group represented by R 1 
include, tor example, phenyl group, 2-pyridyi group, 3-pyridyl group, 4-pyridyt group, 3-pyridazinyi group, 4-pyridazinyl 
group, 2-pyrimidinyi group, 4-pyrimidinyl group, 5-pyrimidlnyl group, pyrazinyi group, 2-ruryl group, 3-furyl group, 
2-thlenyi group, 3-thlenyl group, 1-pyrror/l group, 2-pyrrolyl group, 3-pyrroiyi group, 1-imldazolyl group, 2-imldazoryl 
group, 4-imidazolyf group, 1 -pyrazoryi group, 3-pyrazolyl group, 4-pyrazolyl group, 5-pyrazolyt group, 2-oxazolyl group, 
4-oxazolyl group, 3-isoxazoryl group, 4-isoxazolyl group, 5-isoxazolyl group, 2-thiazolyl group, 4-thiazofyl group, 5-thi- 
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a2olyl group, 3-isothiazoh/l group, 4-isothiazolyl group, 5-isothiazoiyl group, 1,2,3~triazol-1-yl group, 1 ,2,3-triazol-4-yl 
group, 1,2,3-triazol-5-yl group, 1,2,4-triazoM-yl group, 1 ,2,4-triazot-3-yl group, 1,2,4-triazol-5-yl group, 1-tetrazoryl 
group! 5-tetrazolyl group, 1 ,2,5-thiadlazol-3-yl group, 1-indolyl group, 2-indolyl group, 3-indolyl group and the like 
[0014] Examples of the halogen atom represented by R 2 include, for example, fluorine atom, chlorine atom, bromine 

5 atom, and iodine atom. Examples of the amino group which may have one or two substituents that Is represented by 
R2 include, for example, amino group, methylamino group, ethylamino group, n-propylamino group, isopropylamino 
group, cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexylamino group, dimethylami- 
no group, diethylamino group, anilino group, pyridylamlno group, 4-pyridylmethylamino group, benzylamlno group, p- 
methoxybenzylamino group, dlbenzylamino group and the like. Examples of the cyclic amino group represented by R 2 

10 include, for example, 1-aziridinyl group, 1-azetidinyl group, 1 -pyrrolidinyl group, piperidino group, 1-piperazinyl group, 
hexahydro-1 H-azepin-1-yl group, hexahydro-1 H-i,4-diazepin-t-yl group, morpholino group, 4-thiomorpholinyl group 
and the like. 

[0015] Examples of the homocyclic or heterocyclic ring represented by ring A in the aforementioned general formulas 
(I) and (II) include, for example, benzene ring, cyclopentene ring, cyclohexene ring, cycfoheptene ring, cyciooctene 

15 ring, cycloheptadlene ring, thiophene ring, furan ring, pyridine ring, pyrazlne ring, pyrrole ring, thtazole ring, oxazole 
ring! azepine ring and the like. Examples of the alkyl group which may be substituted on the homocyclic or heterocyclic 
ringinclude, for example, methyl group, ethyl group, n-propyl group, isopropyl group, n-butyl group, isobutyl group, 
sec-butyl group, tert-butyi group, n-pentyl group, isopentyl group, neopentyl group, n-hexyl group and the like. Exam- 
ples of the alkoxyi group which may be substituted on the said ring include, for example, methoxy group, ethoxy group, 

20 n-propoxy group, isopropoxy group, n-butoxy group, isobutoxy group, sec-butoxy group, tert-butoxy group, n-pentyloxy 
group, isopentyloxy group, neopentyloxy group, n-hexyloxy group and the like. Examples of the halogen atom which 
may be substituted on the said ring include, for example, fluorine atom, chlorine atom, bromine atom, and Iodine atom. 
The number and kind of these substituents are not particularly limited, and when two or more substituents exist, they 
may be the same or different. 

23 [0016] In the aforementioned general formula (I), the saturated nitrogen-containing heterocyclic group represented 
by R 3 means a saturated nitrogen-containing heterocyclic group which has one or more nitrogen atoms as ring-con- 
stituting atom(s), and which may further have one or more oxygen atoms or sulfur atoms as ring-constituting atoms. 
Examples Include 1 -azlridlnyl group, 2-azirtdlnyl group, 1 -azetldlnyl group, 2-azetldlnyl group, 3-azetidlnyi group, 1 -pyr- 
rolidinyl group, 2-pyrroHdinyl group, 3-pyrrolidinyl group, pyrazolidlnyl group, imidazolidlnyl group, piperidino group, 
2-piperidyl group, 3-piperidyt group, 4-piperidyl group, 1-piperazinyl group, 2-piperazinyl group, hexahydro-1 H-azepin- 
1 -yl group, hexahydro-1 H-azepln-2-yl group, hexahydro-1 H-azepin-3-yl group, hexahydro-1 H-azepln-4-yl group, hex- 
ahydro-1 H-1 ,4-diazepin-1-yl group, hexahydro-1 H-1 ,4-diazepin-2-yl group, hexahydro-1 H-1 ,4-diazepin-5-yl group, 
hexahydro-1 H-1 ,4-diazepin-6-yl group, 2-morpholinyl group, 3-morpholinyl group, morpholino group, 2-thiomorpholinyl 
group, 3-thlomorpholinyl group, 4-thlomorphollnyl group, 3-lsoxazolldlnyl group, 3-isothiazolidlnyl group, 1 ,2,3-triazo- 
3* lidin-4-yl group, 1 ,2,4-trtazolldln-3-yl group, 1 ,2,5-thladlazolin-3-yl group and the like, and preferred groups Include, for 
example, 3-piperidyl group, 4-piperidyl group, 1 -piperazinyl group, 2-plperazinyl group, 3-pyrrolldinyl group, 2-azetidinyl 
group, 3-azetidlnyl group, 2-morpholinyl group, 2-thlomorphollnyl group and the like. 

[0017j In the aforementioned general formula (II), examples of the alkanoyl group which may be substituted that Is 
represented by R 4 include, for example, formyl group, acetyl group, propionyl group, n-butyryl group, isobutyryl group, 

40 vaieryl group, isovaleryi group, plvaloyt group, fluoroacetyl group, difluoroacetyl group, trifluoroacetyl group, chloro- 
acetyl group, dichloroacetyl group, trichloroacetyl group and the like. Examples of the aikoxycarbonyl group represent- 
ed by R 4 include, for example, methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropoxy- 
carbonyl group, n-butoxycarbonyl group, Isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyt 
group, n-pentyloxycarbonyi group, n-hexyloxycarbonyl group and the like. Examples of thethiocarbamoyl group which 

43 may be substituted that is represented by R 4 include, for example, thiocarbamoyl group, methylthiocarbamoyl group, 
ethylthiocarbamoyl group, n-propylthlocarbamoyi group, isopropylthlocarbamoyl group, n-butylthiocarbamoyl group, 
isobutylthlocarbamoyl group, sec-butylthlocarbamoyl group, tert-butylthlocarbamoyl group and the like. Examples of 
the alkanesulfonyi group represented by R 4 Include, for example, methanesulfonyl group, ethanesurfonyl group, n- 
propanesulfonyl group, n-butanesulfonyt group and the like. 

so [001 8] In the present specification , with respect to the substituting/binding position of the terms the aryl group', "the 
homocyclic or heterocyclic ring* and "saturated nitrogen-containing heterocyclic group", the terms herein used encom- 
pass any groups in their meanings which may substitute/bind at any position on a substitutable/bondable element 
among ring-constituting atoms, so long as the substituting/binding position is not particularly limited, as some examples 
are shown above. 

55 [0019] In the aforementioned general formulas (I) and (II) of the present invention, when certain functional groups 
are referred to as "which may be substituted" or "which may have substltutents," the substltuent may be any group so 
long as It can substitute on the functional groups. The number and kind of the substltuent are not particularly limited, 
and when two or more substituents exist, they may be the same or different. Examples include halogen atoms such 
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as fluorine atom, chlorine atom, and bromine atom; hydroxyl group; alkyi groups such as methyl group, ethyl group, 
n-propyl group, Isopropyl group, n-butyl group, Isobutyl group, sec-butyl group, tert-butyl group, n-pentyl group, Iso- 
pentyl group, neopentyl group, and n-hexyl group; trtfluoromethyl group; aryl groups such as phenyl group, naphthyl 
group, and pyridyl group; alkoxyl groups such as methoxy group, ethoxy group, n-propoxy group, Isopropoxy group, 

3 n-butoxy group, Isobutoxy group, sec-butoxy group, and tert-butoxy group; aryloxy groups such as phenoxy group; 
amino groups which may be substituted such as amino group, methylamino group, ethylamino group, n-propylamlno 
group, isopropylamino group, cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexy- 
lamino group, dimethylamino group, diethylamino group, anillno group, pyridylamlno group, benzylamino group, diben- 
zylamlno group, acetylamino group, triftuoroacetylamino group, tert-butoxycarbonylamino group, benzyloxycarbo- 

10 nylamino group, benzhydrylamino group, andtriphenylmethylamino group; tormyl group; alkanoyl groups such as acetyl 
group, propionyl group, n-butyryl group, isobutyryl group, valeryl group, isovaleryl group, pivaloyl group, fluoroacetyl 
group! difluoroacetyl group, trtfluoroacetyl group, chloroacetyl group, dlchloroacetyl group, and trlchloroacetyl group; 
alkoxycarbonyl groups such as methoxycarbonyl group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropox- 
ycarbonyl group, n-butoxycarbonyl group, Isobutoxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 

is group, n-pentyloxycarbonyl group, and n-hexyloxycarbonyl group; benzyloxycarbonyl group; carbamoyl group; alkyl- 
carbamoyl groups such as methylcarbamoyi group, ethylcarbamoyl group, n-propylcarbamoyl group, isopropylcar- 
bamoyl group, n-butytcarbamoyl group, isobutylcarbamoyl group, sec-butytearbamoyl group, and tert-butylcarbamoyt 
group; thiocarbamoyl group; alkylthlocarbamoyl groups such as methylthiocarbamoyl group, ethylthlocarbamoyl group, 
n-propylthiocarbamoyl group, isopropylthiocarbamoyl group, n-butylthiocarbamoyl group, isobutylthlocarbamoyl 

20 group, sec-butyithiocarbamoyl group, and tert-butylthiocarbamoyl group; amidino group; alkylthk) groups such as meth- 
ylthio group; alkanesulflnyl groups such as methanesulflnyl group; alkanesulfonyl groups such as methanesulfonyl 
group, ethanesultonyl group, n-propanesultonyl group, and n-butanesulfonyt group; arylsulfonyl groups such as p- 
toluenesulfonyl group, p-methoxybenzenesulfonyl group, and p-fluorobenzenesutfonyl group; aralkyl groups such as 
benzyl group, naphthyl group, pyridylmethyl group, furfuryl group, and triphenylmethyl group; nitro group; cyano group; 

23 sulfamoyl group; oxo group; hydroxyimino group; alkoxylmino groups such as methoxylmino group, ethoxyimlno group, 
n-propoxyimino group, and isopropoxyimino group; ethylenedloxy group and the like. 

[00203 The compounds represented by the aforementioned general formulas (I) and (I I) of the present Invention can 
be converted Into salts, preferably, pharmacologically acceptable salts, If desired; or free bases can be generated from 
the resulting salts. 

30 [0021 ] Examples of the salts, preferably, the pharmacologically acceptable salts, of the compounds represented by 
the aforementioned general formulas (I) and (II) of the present Invention Include acld-addltlon salts, for example, salts 
with mineral acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid, nitric acid, sulfuric acid, and phosphoric 
acid; and salts with organic acids such as acetic acid, propionic acid, butyric acid, formic acid, valeric acid, maleic acid, 
tumeric acid, citric add, oxalic add, malic acid, succinic acid, lactic acid, methanesulfonlc add, ethanesulfonlc add, 

33 benzenesulfonlc acid, p-toluenesulfonic add, mandeltc add, 1 0-camphorsulfonic add, tartaric add, stearic add, glu- 
conic acid, nicotinic acid, trtfluoroacetic acid, and benzoic acid. 

[0022] Among the compounds represented by the aforementioned general formulas (I) and (II) of the present Inven- 
tion, optical Isomers may exist for compounds having asymmetric carbons. These optical active compounds and mix- 
tures thereof fall within the scope of the present invention. 
40 [0023] The compounds represented by the aforementioned general formulas (I) and (II) orthe salts thereof according 
to the present invention can exist as any crystalline form depending on manufacturing conditions, or exist as any 
hydrate or solvate. These crystalline forms, hydrates or solvates, and mixtures thereof fall within the scope of the 
present invention. 

[0024] Preferred compounds of the present invention include, for example, the following compounds and salts there- 
43 of; however, the present invention is not limited to these examples: 

(1 ) 4-chloro-1 -{2-(4-plper1dyl)ethy1]-1 H-lmldazo[4,5-c]quinollne; 

(2) 4,8-dichloro-l -[2-<4-plperldyf)ethylH H-lmidazo[4.5-c]qulnollne; 

(3) 4-chlon>8-methyM -(2-<4-piperidyl)ethy1]-1 H-imidazo[4,5-clquinoline; 
50 (4) 4-chloro-8-methoxy-1 -{2-(4-plperidyl)ethyl]-1 H-imidazo[4,5-c]qulnollne; 

(5) 4-chloro-2-phenyM -[2 -(4-plperidyl)ethyl)-1 H-imidazo[4,5-c]qulnoline; 

(6) 4.8-dichloro-2-phenyM -{2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline; 

(7) 4^chloro-8-methyl-2-phenyl-1 -[2-{4-piperidyl)ethyl]-1 H-imidazo[4,5 -cjqulnollne; 

(8) 4-chloro-B-methoxy-2-phenyM -[2-(4-plperidyl)ethyl]-1 H-lmldazo[4,5-c)quinollne; 
55 (9) 4-chloro-1 -[2-(4-piperidy0othyl]-2-trtf luoromethyM H-imidazo[4,5-c)quinoline; 

(1 0) 4,B-dichloro-1 -{2-(4-plperidyi)ethyl]-2 -trtf luoromethyM H-lmidazo[4,5-c]quinoline; 

( 1 1 ) 4^hioro-8-methyl-1 -(2-(4-piperidyl)ethyi]-2-trtt luoromethyt- 1 H-imidazo[4,5-c}qulnollne; 

(12) 4-chloro-8-methoxy-1-[2-(4-piperidyl)e^ 
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(13) 4^hloro-2-(4-me%lphenyl)-1-{2-{4-plperi^^ 

(1 4) 4-chloro-2-(4-methoxyphenyl)-H2-(4-piperidyl)ethyl]-1 H-imldazo[4,5-c]quinollne; 

(15) 4<hloro-2-(4-fluorophenyO-H2«(4-plperi^^ 

( 1 6) 4-chloro-1 -[2 -(4^iperidyl)ethyl]-2-(4-trif luoromethylphenyl)-1 H-imidazo[4,5-c]quinoline; 
5 (17) 4-chloro-2-(2-furyl)-1 -{2-(4-plpericJyl)ethylH H-lmidazo[4,5-c]qulnollne; 

(1 8) 4-chloro-1 -[2-{4-pipericyi)ethy0-2-(2-thleny1)-1 H-lmldazo[4,5-c]quinollne; 

(1 9) 4-chloro-2-(2-imidazolyi)-1 -[2-(4-piperidy0ethyi]-1 H-imidazo[4,5-c)quinoline; 

(20) 4-chloro-1 -[2-{4-pipertdyl)ethyll-2-(2-thlazolyl)-1 H-imlda20[4,5-c)qulnoline; 

(21 ) 4-chloro-2-(5-methyl-2-thlenyl)-1 -[2-(4-plperidyl)ethylH H-imida2o[4,5-c]quinollne; 
10 (22) 4-chloro-1 -[2-(4-piperidyl)ethyll-2-(2-py rroiyl)-1 H-imidazo[4,5-c]quinoline; 

(23) 4-methyl-2-phenyl-1 -(2 -(4-ptperidyl)ethyl]-1H-imida2o[4 t 5-c]quinoiine; 

(24) 2-(4-fluorophenyl)-4H7iethyl-1 -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]qulnollne; 

(25) 4-methyM -{2-(4-pip8ridyl)ethyl]-2-(4-trifluoromothylphenyl)-1 H-imidazo[4,5-c]quinoline; 

(26) 2-(2-f uryl)-4-methyM -[2-(4-piperidyl)ethyll-1 H-lmldazo[4,5-c]qulnoline; 
is (27) 4-methyM -(2-(4-piperidyl)ethyl]-2-(2-thlenyl)-1 H-lm!dazo[4,5-c]quinollne; 

(28) 2-(2-imidazolyt)-4-methyl-1 -{2-(4-piperidyl)8thylJ-1 H-imidazo[4,5-clquinoline; 

(29) 4-methyl-1 -{2-(4-piperidyl)ethyl]-2-<2-thiazolyl)-1 H-tmldazo[4,5-c]quinoline; 

(30) 4-methyl-2-(3-methyl-2-thlenyl)-H2-(4-piperidyl)emyl]-1 H-imidazo[4,5-c]qulnollne; 

(3 1 ) 4-methyl-2-(5-methyl-2-thienyl)-1 -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline; 
20 (32) 4-methyt-1 -{2-(4-piperidyr)8thyl]-2-(2-pyrroiyl)-1 H-imidazo[4,5-c]quinoline; 

(33) 4-methyl-2-(1 -methyt-2-pyrrolyl)-1 -[2-(4-plperidyl)ethyl]-1 H-imidazo[4,5-c]qulnoline; 

(34) 4-chloro-6,7 f B,9-tetrahydro-2-phenyM -{2-(4-piper1dyl)ethyi}-1 H-lmldazo[4,5-c]qulnollne; 

(35) 4-chloro-6,7-dihydro-2-phenyl-1 -[2-(4-plperidyt)ethyl]-1 H-imidazo[5,4-d]cydopenta(b]pyridine; 

(36) 4-chloro-2-phenyl-1 -[2-(4-plperidyl)ethylM H-lmWazo[5,4-dlthleno-[3,2-b]pyridlne; 
23 (37) 4-chloro-2-phenyM -[2-(3-piperidyl)ethyQ-1 H-lmidazo[4,5-cJquinoline; 

(38) 4-chloro-1 -[2-(2-moroholinyi)ethyl]-2-phenyM HHmldazo[4,5-c]quinoline; 

(39) 4-chloro-2-phenyl-1-[2-(1 -piperazlnyl)ethyl]-1 H-lmldazo[4,5-c)qulnollne; 

(40) 4,6,7,8,9-pentachloro-2-emoxymethyM -[2-(4-mtomoroholinyl)ethyl]-1 H-imidazo[4,5-c]quinollne; 

(41 ) 4<h!oro-6,7,8,9-tetrahydro-2-hydroxymethy!-1 -[2-(1 -piperazinyl)ethyl]-1 H-imida2o[5,4-d]cycloheptatb]pyrid- 
30 ine; and 

(42) 4^hloro-2-(3-methy1-2-thienyl)-1 -{2-(4-plperidyl)othy!]-1 H-lmlda2o[4,5-c]quinollne. 

[0025] The novel 1H-imidazopyr1dlne derivatives represented by the aforementioned general formula (I) or (II) ac- 
cording to the present invention can be prepared by various methods; however, the preparation methods of the conv 

35 pounds of the present Invention are not limited thereto. In the following preparation methods, specific explanations for 
the compounds represented by the aforementioned general formula (I) will be given, and it is obvious that these prep- 
aration methods include the compounds represented by the aforementioned general formula (II). 
[0026] As the first synthetic method of the compounds of the present invention, the following synthetic method can 
be used in accordance with the method disclosed in Japanese Patent Unexamined Publication (KOKAI) No. Hei 

40 3-206078/1 991 or Tetrahedron, Vol. 51 , p. 581 3 (1 995): 
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wherein R 5 represents hydroxyl group or an alkyl group; R 6 represents chlorine atom or an alkyl group; R 1 ' has the 
same meaning as that defined for R 1 (except for hydroxyl group); and R 3 , m and ring A have the same meanings as 
those defined above. 

[0027] In Step 1 , the compound of the general formula (IV) can be obtained by allowing the compound represented 
by the general formula (III) to react with a nitrating agent such as concentrated nitric acid and fuming nitric acid in the 
presence or absence of acetic acid, sulfuric acid or the like at a temperature ranging from 0°C to 200*C. 
[00281 In Step 2, the compound of the general formula (V) can be obtained by allowing the compound of the general 
formula (IV) to react wtth an appropriate chlorinating agent, for exampje, phosphorus oxychloride, thlonyt chloride, 
phosgene, oxalyl chloride, phosphorus pentachloride or the like, in the presence or absence of a solvent such as 
toluene at a temperature ranging from 0*C to 200*C. 

[0029] In Step 3, the compound of the general formula (VII) can be obtained by reacting the amine represented by 
the general formula (VI) with the compound of the general formula (V) in a solvent such as N,N-dimethylformamide 
and toluene in the presence or absence of a base such as triethylamine and potassium carbonate at a temperature 
ranging from -10*C to the reflux temperature of a solvent 

[0030] In Step 4, the compound of the general formula (VIII) can be obtained by reducing the nttro group in the 
compound of the general formula (VII) according to an appropriate reducing method, for example, catalytic reduction 
using a metal catalyst such as platinum, Raney nickel, and palladium/carbon; reduction using nickel chloride and so- 
dium borohydride; reduction using iron powder and hydrochloric acid and the like. 

[0031] The reduction can be earned out in a solvent such as water, methanol, ethanol, and tetrahydrofuran, as well 
as a mixed solvent thereof, at a temperature ranging from <TC to the reflux temperature of the solvent. 
[0032] In Step 5, the compound of the general formula (IX) can be obtained by reacting the compound of the general 
formula (VIII) with a compound represented by the following general formula (XI), (Xll) or (XIII): 

R v C(OR) 3 (XI) 



R V COX 



(Xll) 
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(R 1 CO) z O 



(XIII) 



wherein R represents a lower alkyl group; X represents a halogen atom; R 1 ' has the same meaning as that denned tor 
ri (except tor hydroxyl group). 

in the presence or absence of a basic catalyst such as triethylamine, or an acid catalyst such as hydrochlonc ac.d and 
p-toluenesulfonic acid, in the presence or absence of a solvent such as N,N-dimethylformamide. tetrahydrofuran, ac- 
etonitrile, xylene and toluene, at a temperature ranging from 0»C to 200»C. 

(00331 In Step 6, as a method in place of Step 5, the compound of the general formula (IX) can be obta ned by 
reacting the compound of the general formula (VIII) with a compound represented by the following general formula 
(XIV): 



R 1 CHO (XIV) 



wherein R'' has the same meaning as that defined for Ri (except for hydroxyl group). In the presence of2,3-dichloro- 
5.6-dicyano-1.4-benzoquinone In a solvent such as acetonitrile. 1,4-dioxane and tetrahydrofuran at a temperature 
ranqing from 0°C to the reflux temperature of the solvent. 

[0034] In Step 7. as a method in place of Step 5 or 6. the compound of the general formula (X) can be obtained by 
reacting the compound of the aforementioned general formula (VIII) with a compound represented by the following 
general formula (XV): 



R r COOH (XV) 



wherein R 1 ' has the same meaning as that defined for Ri (except for hydroxyl group), in the presence or absence of 
an acid catalyst such as hydrochloric acid and sulfuric add, in the presence or absence of a solvent such as N,N- 
dimethylformamide and toluene, at a temperature ranging from 0»C to 200'C. Moreover, when R* represents hydroxyl 
group in the general formula (X), the compound of the general formula (IX) can be obtained by carrying out chlonnahon 

[00351 8 The chlorinatlon is carried out by protecting the compound of the general formula (X). If desired, at the nitrogen 
atom not bound to the (CHj),, group, that is adjacent to the saturated nitrogen-containing heterocyclic group repre- 
sented by R3 with a protecting group such as alkanoyl groups in a conventional manner, then reacting with an appro- 
priate chlorinating agent, for example, phosphorus oxychlorlde. thlonyl chloride, phosgene, oxalyl chloride phosphorus 
pentachloride or the like in the presence or absence of a solvent such as toluene at a temperature ranging from 0 C 
to 200'C, and further deprotecting in a conventional manner, it desired, to obtain the compound of the general formula 
(IX) wherein R e Is chlorine atom. „„„ . 

[00381 In the second synthetic method of the compounds of the present invention, the compound of the general 

formula (XVI): 




(XVI) 



wherein R 3 , R*. m end ring A have the same meanings as those defined above, 

can be obtained by allowing the compound of the general formula (VIII) to react together with triphosgene In the pres- 
ence of a base such as triethylamine and potassium carbonate In a solvent such as 1 ,2-dtehloroethane, 1 ,4-dloxane, 
tetrahydrofuran. N.N-dlmethylformamlde and toluene at a temperature ranging from 0»C to the reflux temperature of 

[OWtT the third synthetic method of the compounds of the present invention, the compound of the general formula 
(XVII): 
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wherein Z represents an aromatic ring; the symbol "a" represents an integer of 1 or 2; and R 3 , R e , m and ring A have 
the same meanings as those defined above, can be obtained by carrying out suitable oxidation of the compound of 
the general formula (IX) which has an aryl group substituted with methylthio group as R 1 ', after protecting, if desired, 
the nitrogen atom not bound to the (CH 2 ) m group, that Is adjacent to the saturated nitrogen-containing heterocyclic 
13 group represented by R 3 , with a protecting group such as alkanoyl groups in a conventional manner, and further de- 
protecting in a conventional manner, if desired. 

[0038] The oxidation can be carried out in various manners according to the desired product. More specifically, the 
preparation can be made, when the symbol "a" represents an integer of 1 , by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m-chloroperbenzoic acid, sodium periodate, potassium periodate or the 
2 ° like, or when the symbol "a" represents an integer of 2, with an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, m-chloroperbenzoic acid, osmium tetraoxlde, ruthenium tetraoxide or the like, In a solvent such as tetrahy- 
drofuran, 1 ,4-dloxane, 1 ,2-dlchloroethane, methanol, acetone, and water, as well as a mixed solvent thereof, at a 
temperature ranging from 0*C to the reflux temperature of a solvent. 

[0039] In the forth synthetic method of the compounds of the present invention, the compound of the general formula 
23 (I) wherein R 2 is hydroxy I group can be obtained by allowing a compound of the general formula (I) wherein R 2 is 
chlorine atom to react with water and an appropriate acid or base in a solvent at a temperature ranging from 0°C to 
the reflux temperature of a solvent. Examples of the appropriate acid Include, for example, organic acids such as formic 
acid, acetic acid, and trifluoroacetic acid, and mineral acids such as hydrochloric acid, sulfuric add, and hydrobromlc 
acid. Examples of the appropriate base include, for example, hydroxides, carbonates and hydrogencarbonates of alkali 
30 metal such as sodium and potassium and of alkaline-earth metal such as magnesium and calcium and the like. Ex- 
amples of the solvent include, for example, alcohols such as methanol, ethanol and n-propanol, N.N-dlmethylforma- 
mkJe, 1 ,4-dloxane, tetrahydrof uran and the like, and water-containing solvents thereof. 

[0040] In the fifth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is fluorine atom, bromine atom or Iodine atom and R 1 Is R 1 ' can be obtained by allowing a compound 

35 which Is obtained by reacting the compound of the general formula (I) wherein R 2 Is chlorine atom and R 1 Is R r or 
wherein R 2 is hydroxy! group and R 1 is R 1 ' with trifluoromethanesulfonic anhydride, methanesulfonyl chloride or p- 
toluenesulfonyt chloride to react with a metal hallde (e.g., potassium fluoride, sodium fluoride, lithium fluoride, potassium 
bromide, sodium bromide, potassium Iodide, sodium Iodide, etc.) In an aprotlc solvent such as dimethylsulfoxide, N, 
N-dimethylformamide, and acetonltrile in the presence or absence of a phase-transfer catalyst such as tetraphenyl- 

40 phosphonlum bromide, hexadecyltributyiphosphonium bromide, and 1 8-crown-6 at a temperature ranging from 0*C to 
the reflux temperature of a solvent. 

[0041] In the sixth synthetic method of the compounds of the present invention, the compound of the general formula 
(I), wherein R 3 is a saturated nitrogen-containing heterocyclic group of which the nitrogen atom that is not bound to 
the adjacent {CH^ m group is deprotected, can be obtained by subjecting the compound of the general formula (I), 
45 wherein R 3 is a saturated nitrogen-containing heterocyclic group having a protecting group such as alkanoyl groups, 
alkoxycarbonyt groups, benzyl group and trifluoromethyl group on the nitrogen atom which is not bound to the adjacent 
(CH 2 ) m group, to deprotectlon with an acid or alkali, or to catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom. 

[0042] The deprotectlon by using an acid or alkali can be earned out with an appropriate acid or base in the presence 
so or absence of a cation scavenger such as anlsole and thloanisole in a solvent. Examples of the solvent used include, 
for example, ethyl acetate, methylene chloride, 1 ,2-dlchloroethane, 1 ,4-dloxane, methanol, ethanol, n-propanol, N,N- 
dlmethyiformamide, tetrahydrof uran, and water, as well as a mixed solvent thereof. Examples of the acid used include, 
for example, hydrochloric acid, an ethyl acetate solution of hydrogen chloride, an ethanolic solution of hydrogen chlo- 
ride, sulfuric acid, hydrobromlc acid, trifluoroacetic acid, methanesulfonlc acid, p-toluenesulfonic acid, formic acid, 
35 acetic acid and the like. Examples of the base include, for example, hydroxides, carbonates and hydrogencarbonates 
of alkali metal such as sodium and potassium, and of alkaline-earth metal such as magnesium and calcium and the 
like. The reaction can be carried out at a temperature ranging from 0*C to the reflux temperature of a solvent. 
[0043] The catalytic reduction can be earned out by using an appropriate metal catalyst such as platinum, palladium/ 
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carbon, Raney nickel, Peartman's reagent in water, an alcohol such as methanol, ethanol and n-propanol, and acetic 
acid as well as a mixed solvent thereof in the presence or absence of an acid such as hydrochloric acid at a temperature 
ranging from room temperature to the reflux temperature of the solvent under a pressure ranging from normal pressure 
to 200 kg/cm 2 

[0044] In the seventh synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 2 is phenoxy group which may be substituted can be obtained by reacting the compound of the 
general formula (I) wherein R 2 is chlorine atom with a phenol derivative which may be substituted in the presence of 
a base such as sodium hydroxide and potassium hydroxide In the presence or absence of a solvent such as N,N- 
dlmethylformamide and toluene at a temperature ranging from O'C to 200'C. 

[0045] In the eighth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R 2 is 
phenoxy group which may be substituted, that is obtained by the seventh synthetic method, to reaction together with 
ammonium acetate in the presence or absence of a solvent such as N.N-dimethylformamide and toluene at a temper- 
ature ranging from 0 Q C to 200°C. 

[0046] In the ninth synthetic method of the compounds of the present Invention, the compound of the general formula 
(I) wherein R 2 is amino group which may have one or two substituents or a cyclic amino group which may be substituted 
can be obtained by subjecting the compound of the general formula (I) wherein R 2 is chlorine atom to reaction together 
with an amine derivative which may have one or two substituents or a cyclic amine derivative which may be substituted 
in the presence or absence of a base such as triethylamine, potassium carbonate and sodium hydride in the presence 
or absence of a solvent such as water, alcohols including methanol, ethanol and n-propanol, methylene chloride, 
1,2-dlchlroethane, N.N-dimethylformamide, 1,4-dioxane, tetrahydrofuran and toluene at a temperature ranging from 
0°C to 200°C under normal pressure or a pressurized condition. 

[0047] In the tenth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R 2 is amino group can be obtained by subjecting the compound of the general formula (I) wherein R 2 Is 
benzylamino group, dibenzylamino group, or p-methoxybenzylamino group, which is obtained In the ninth synthetic 
method, to catalytic reduction by using an appropriate metal catalyst, or by subjecting the compound of the general 
formula (I) wherein R 2 Is p-methoxybenzylamino group to deprotection using an acid. 

[0048] The catalytic reduction can be carried out with a metal catalyst such as palladium/carbon and Peartman's 
reagent in a solvent such as alcohols including methanol and ethanol, and water, as well as a mixed solvent thereof 
at a temperature ranging from room temperature to the reflux temperature of a solvent in the presence or absence of 
an acid such as hydrochloric acid, acetic acid and formic acid, ammonium formate, cyclohexene, and cyclohexadlene 
under a pressure ranging from normal pressure to 200 kg/cm 2 . The deprotection using an acid can be carried out with 
an acid such as hydrochloric acid, sulfuric acid, trifluoroacetic acid and trifluoromethanesuifonic acid in a solvent such 
as alcohols Including methanol and ethanol, methylene chloride, 1 ,2-dichloroethane, 1,4-dloxane, tetrahydrofuran, 
toluene, and N,N-dlmethyif ormamide In the presence or absence of a cation scavenger such as anlsole and thioanisole 
at a temperature ranging from 0*C to the reflux temperature of a solvent. 

[0049] In the eleventh synthetic method of the compounds of the present invention, the compound of the general 
formula (l) wherein R 3 is a saturated nitrogen-containing heterocyclic group which is substituted with oxo group can 
be obtained by reacting the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing hete- 
rocyclic group which Is substituted with ethylenedloxy group, with an acid such as hydrochloric add, an ethyl acetate 
solution of hydrogen chloride, an ethanollc solution of hydrogen chloride, sulfuric add, hydrobromic acid, trifluoroacetic 
acid, p-toiuenesulfonlc acid, formic acid and acetic acid in the presence or absence of a solvent such as ethyl acetate, 
methylene chloride, 1,4-dloxane, tetrahydrofuran, methanol, ethanol, n-propanol and N.N-dlmethylf ormamide, or a 
water-containing solvent thereof at a temperature ranging from 0*C to 200°C. 

[0050] In the twelfth synthetic method of the compounds of the present invention, the compound of the general 
formula (I) wherein R 3 Is a saturated nitrogen-containing heterocyclic group which is substituted with hydroxyirnlno 
group or an alkoxyimlno group can be obtained by reacting the compound of the general formula (I) wherein R 3 Is a 
saturated nitrogen-containing heterocydlc group which Is substituted with oxo group, that Is obtained by the eleventh 
synthetic method, with a compound represented by the following general formula (XVIII): 

R 7 -0-NH 2 (XVHI) 



wherein R 7 represents hydrogen atom or an alkyl group, 

in the presence or absence of a base such as triethylamine, diisopropylethylamine, sodium carbonate, potassium 
carbonate, sodium hydrogencarbonate and sodium acetate in a solvent such as alcohols including methanol, ethanol 
and n-propanol, N.N-dtmethylformamide, 1 ,4-dioxane, tetrahydrofuran, and toluene at a temperature ranging from O'C 
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to the reflux temperature of a solvent. 

[00511 In the thirteenth synthetic method of the compounds of the present Invention, the compound of the general 
formula (I) wherein R* Is hydrogen atom can be obtained by subjecting the compound of the general formula (I) wherein 
R2 is chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladium/carbon in the presence 
5 or absence of an add such as hydrochloric acid and acetic acid in an alcohol solvent such as methanol and ethanol 
or a water-containing solvent thereof under normal pressure at a temperature ranging from room temperature to the 
reflux temperature of a solvent. 

[0052] In the fourteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I), wherein R* Is a saturated nitrogen-containing heterocyclic group having an appropriate substituent on the 

io nitrogen atom which is not bound to the adjacent (CH^ group, can be obtained by reacting an appropriate reagent 
with the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent (CHjJm group 
[0053] The reaction can be carried out in the presence or absence of a solvent such as N.N-dimethytformamide, 
methylene chloride, tetrahydrofuran, toluene, pyridine, nitrobenzene, 1 ,2-dichloroethane, 1 ,4-dloxane, methanol, eth- 

13 anol, n-propanol and water, as well as a mixed solvent thereof, In the presence or absence of a base such as triethyl- 
amine and potassium carbonate at a temperature ranging from 0 # C to 200°C. 

[0054] Examples of the appropriate reagent include, for example, alkyl haiWes, triphenylmethyi chloride, benzyl chic- 
ride, benzhydryl chloride, a mixture of formic acid and formalin, acetyl chloride, acetic anhydride, trifluoroacetlc anhy- 
dride, benzoyl chloride, benzyl chlorocarbonate, ethyl chlorocarbonate, di-tert-butyl dicarbonate, sodium cyanate, alkyl 
20 isocyanates, sodium thiocyanate, alkyl isothiocyanates, 1H-pyrazole-1-carboxamidlne, methanesulfonyl chloride, p- 
toluenesulfonyl chloride, p-fluorobenzenesulfonyl chloride, urethanes, alkylurethanes, thiourethanes, alkylth- 
iourethanes and the like. 

[0055] In the fifteenth synthetic method of the compounds of the present invention, the compound of the general 
formula (I), wherein R 3 is a saturated nitrogen-containing heterocyclic group substituted with an alkoxycarbonyl group 

25 or benzyloxycarbonyl group on the nitrogen atom which is not bound to the adjacent (CH 2 ) m group, can be obtained 
by reacting the compound of the general formula (I) wherein R 3 is a saturated nitrogen-containing heterocyclic group 
substituted with an alkyl group or benzyl group on the nitrogen atom which is not bound to the adjacent (CHJm group 
with an alkyl chlorocarbonate or benzyl chlorocarbonate in the presence or absence of a solvent such as methylene 
chloride and toluene in the presence or absence of a base such as triethylamine and potassium carbonate at a tem- 

30 perature ranging from 0°C to 200°C. 

[0056] Some of the compounds represented by the general formulas (III) to (VIII) which are starting materials or 
synthetic intermediates in the preparations of the compounds of the present invention are known compounds, which 
are disclosed in, for example, Journal of Medicinal Chemistry, Vol. 18, p. 726 (1975); Vol. 33, p. 1880 (1990); and Vol. 
40, p. 1779 (1997); International Patent Publication No. 97/20820; European Patent Publication No. 223124 (1987) 

35 and the like, and can be prepared according to the method described therein. The preparations of some novel com- 
pounds will be described in reference examples. 

[0057] The medicaments which comprise as an active ingredlentthe novel 1 H-lmidazopyridine derivative represented 
by the aforementioned general formula (I) or (II) or a salt thereof are generally administered as oral preparations In the 
forms of capsules, tablets, fine granules, granules, powders, syrups, dry syrups and the tike, or as parenteral prepa- 
40 rations In the forms of injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, dermal preparations, 
Inhalations and the like. These formulations can be manufactured according to conventional methods by addition of 
pharmacologically and pharmaceutically acceptable additives. For example, in the oral preparations and suppositories, 
pharmaceutical ingredients may be used such as exclpients such as lactose, D-mannitol, com starch, and crystalline 
cellulose; disintegrators such as carboxymethyicellulose and carboxymethyicellulose calcium; binders such as hydrox- 
ys ypropylcellulose, hydroxypropylmethyteellulose, and polyvinylpyrrolidone; iubricantB such as magnesium stearate and 
talc; coating agents such as hydroxypropylmethylcellulose, sucrose, and titanium oxide; bases such as polyethylene 
glycol and hard fat and the like. In Injections, or eye or ear drops and the like, pharmaceutical ingredients may be used 
such as solubllizers or solublllzlng aids which may constitute aqueous preparations or those dissolved upon use such 
as distilled water for injection, physiological saline, and propylene glycol; pH modifiers such as inorganic or organic 
50 acids or bases; Isotonlcitles such as sodium chloride, glucose, and glycerin; stabilizers and the like; and In eye ointments 
and dermal preparations, pharmaceutical Ingredients which are suitable for ointments, creams and patches such as 
white vaseline, macrogols, glycerin, and cotton cloth. 

[0058] A dose of the compounds of the present Invention to a patient under therapeutic treatment Is generally from 
about 0.1 to 1 ,000 mg in oral administration, and from about 0.01 to 500 mg In parenteral administration for an adult, 
55 which may depend on the symptoms of the patient. The aforementioned dose can be administered once a day or 
several times a day as divided portions. However, It Is desirable that the aforementioned dose may suitably be Increased 
or decreased according to a purpose of a therapeutic or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 
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Examples 

[0059] The present invention will be explained by referring to Reference Examples and Working Examples However, 
the scope of the present invention is not limited to these examples. 

[00601 The abbreviations in the tables have the following meanings: Ph, phenyl; Bn, benzyl; Boc, tert-butoxycarbonyl; 
Ac, acetyl; Ms, methanesutfonyl; Ts, p-toluenesulfonyl; Me, methyl; Et, ethyl; n-Bu, n-butyl. 

Reference example 1 

Ethyl N-triphenylmethyM-piperidinecarboxylate 

[0061] To a solution of 76 5 g of ethyl isonipecotate and 81 .5 ml of trtethylamine in 750 ml of methylene chloride, 
1 49 g of triphenytmethyl chloride divided in three portions was added portionwise at room temperature, and the mixture 
was stirred for 1 6 hours. The reaction mixture was added with water and extracted with methylene chloride. The extract 
was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The resulting 
brown liquid was added with diisopropyl ether, and the precipitated crystals were collected by filtration and washed 
with diisopropyl ether to give 1 84 g of pale yellow crystals. Recrystallization from ethanol gave colorless prisms having 
the melting point of from 147.5 to 148.5 Q C. 



Elemental analysis for C Z7 H 29 ^0 2 


Calculated % 
Found % 


C, 81.17; 
C, 81.19; 


H, 7.32; 
H, 7.22; 


N, 3.51 
N. 3.44 



Reference example 2 
N-Triphenylmethy1-4i3lperidlnemethanol 

[0062] To a suspension of 10.6 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 112 g 
of ethyl N-triphenylmethyl-4-plperidine-carboxylate In 400 ml of dried tetrahydrofuran was added dropwise under tee- 
cooling, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with 
a mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under Ice-cooling. An Insoluble matter was 
filtered off and washed with tetrahydrofuran. The filtrates were combined and concentrated to give a colorless solid. 
The colorless solid was washed with methanol to give 84.2 g of colorless crystals. Recrystallization from methanol 
gave colorless crystals having the melting point of from 92 to 99.5 # C. 



Elemental analysis for C^H^NO 


Calculated % 
Found % 


C, 83.99; 
C, 83.79; 


H, 7.61; 
H, 7.74; 


N, 3.92 
N, 3.94 



[0063] In accordance with the method of Reference example 2, the compound of Reference example 3 was obtained. 

Reference example 3 

N-Triphenyimethyl-4-plperidlneethanol 

[0064] 

Appearance: colorless liquid 

NMR spectrum 6 (CDCyppm: 1.26(1H,brs), 1.38(2H,brs), 1 .45-1 .5B(4H,m), 1.67(2H,d. J=12Hz), 3.05(2H,brs), 
3.74(2H,t,J=6Hz), 7.14<3H,t,J=7.5Hz), 7.24(6H,t,J-7.5Hz), 7.48(6H,brs) 
IR spectrum v (llqjcnr 1 : 3416 
Mass spectrum m/z: 371 (M*) 
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Reference example 4 

(N-Triphenylmethyl-4-piperidyl)methyl methanesulfonate 

* [0065] To a solution of 84.0 g of N-triphenylmethyl-4-plperidinemethanol and 36.2 ml of triethylamine In 420 ml of 
dried tetrahydrofuran, 1 8 3 ml of methanesulf onyl chloride was added dropwtse under ice-cooling, and the mixture was 
stirred at room temperature for 5 5 hours. The reaction mixture was added with water and extracted with diethyl ether 
The extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. 
The resulting residue was added with a mixture of isopropanol and methanol, and the precipitated crystals were col- 

10 lected by filtration and washed with methanol to give 90 4 g of colorless crystals. Recrystallization from a mixture of 
methylene chloride and methanol gave colorless prisms having the melting point of from 129.5 to 134°C. 



Elemental analysis for C^H^NC^S 


Calculated % 
Found % 


C, 71 69; 
C. 71 68; 


H, 6.71; 
H, 6.47; 


N, 3.22 
N, 3.19 



[0066] In accordance with the method of Reference example 4, the compound of Reference example 5 was obtained. 
20 Reference example 5 

2-{N-Triphenytmethyl-4-plperidyl)ethyl methanesulfonate 
[0067] 

23 

Appearance: colorless crystals 
Recrystallization solvent: methanol - diethyl ether 
mp:111.5-114 # C 



30 


Elemental analysis for C^g^C^S 




Calculated % 


C. 72.13; 


H, 6.95; 


N, 3.12 




Found % 


C, 72.03; 


H, 7.12; 


N, 3.14 



Reference example 6 



4-Azidomethyl-N-triphenylmethylpiperidine 

[0068] A suspension of 60 0 g of (N-triphenylmethyM-plperldyl)methyl methanesulfonate and 1 7.9 g of sodium azide 
40 in 300 ml of dried N.N-dimethyl-formamide was stirred at 70*C for 17 hours. After the reaction, an insoluble matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. The resulting solid was washed successively with ethanol and n-hexane to give 42.6 g of colorless crystals. 
Recrystallization from a mixture of methanol and diethyl ether gave colorless crystals having the melting point of from 
45 103.5 to 105.5»C. 





Elemental analysis for C^^e^* 




Calculated % 


C, 78.50; 


H, 6.85; 


N, 14.65 


30 


Found % 


C, 78.45; 


H, 6.74; 


N, 14.82 



Reference example 7 



tert-Butyl 2-(2-azidoethyl)-1 -piperidinecarboxylate 

33 

[0069] To a solution of 46.7 g of tert-butyl 2«(2-hydroxyethyl)-1-plperidine-carboxylate and 31 .3 ml of triethylamine 
in 300 ml of dried tetrahydrofuran, 1 5.8 ml of methanesulfonyl chloride was added dropwise under ice-cooling, and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was added with water and extracted with 
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diethyl ether. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated. The resulting solid was washed with n-heptane to give 54.4 g of colorless crystals. And then, 22.9 g 
of sodium azide and 220 ml of N,N-dlmethylformamide were added to the resulting crystals, and the mixture was stirred 
at 70°C for 4 hours. After the reaction, an insoluble matter was filtered off and the filtrate was concentrated. The resulting 
5 residue was added with water and extracted with ethyl acetate. The extract was washed successively with water and 
saturated brine, and dried, and then the solvent was evaporated to give 43 2 g of a yellow liquid 

NMR spectrum 5 (DMSO-d 6 )ppm: 1.20-1.32(1H,m).1.40(9H ( s).1.48-1.5B(5H l m) l 1.60-1 .68(1 H,m),1 .88-1 .96(1 H, 
m),2 71-2 78(1H,m),3.28(2H l t,J=6.5Hz) l 3 80-3.B6(1H,m),4,19-4.25(1H,m) 
io IR spectrum v (liq )crrr 1 : 2104,1692 

Reference example 8 

4-0x0-1 -plperidineacetonitrile 

15 

[0070] A suspension of 25.0 g of 4-piperidinone monohydrochloride monohydrate, 11 .5 ml of chloroacetonitrile and 
57 0 ml of diisopropylethylamine in 250 ml of tetrahydrofuran was refluxed for 1 0 hours. After the reaction, an insoluble 
matter was filtered off. The filtrate was added with saturated aqueous sodium hydrogencarbonate solution and extracted 
with a mixture of ethyl acetate and methanol (10:1). The extract was dried, and the solvent was evaporated to give 
20 brown crystals. The crystals were washed with a mixture of ethyl acetate and n-heptane to give 15.7 g of pale brown 
crystals 

NMR spectrum 5 (CDC^ppm: 2.53(4H,t,J=6Hz),2 91(4H t t,J=6Hz),3 66(2H,s) 
IR spectrum v (KBr)cnr 1 : 2232,1714 
25 M ass spectrum m/z: 1 38(M+) 

[0071 1 In accordance with the method of Reference example 8, the compound of Reference example 9 was obtained. 
Reference example 9 

30 

4-(tert-Butoxycarbonylamino)-1-piperidineacetonitrile 
[0072] 

35 Appearance: colorless needles 

Recrystallization solvent: methanol 
mp: 147-148°C 



40 


Elemental analysis for C 12 H 21 N30 2 


Calculated % 


C, 60.23; 


H, 8.84; 


N, 17.56 




Found % 


C, 60.08; 


H, 8.63; 


N, 17.55 



Reference example 10 

45 

NTriphenylmethyW-plperldlneacetonltrile 

[00731 A suspension of 90.4 g of (N-triphenytmethyM-piperidyl)methyl methanesulfonate, 3.50 g of potassium iodide 
and 20.3 g of sodium cyanide In 400 ml of dried dlmethylsu If oxide was stirred at 90 # C for 5 hours. The reaction mixture 
50 was added with water and extracted with ethyl acetate. The extract was washed successively with water and saturated 
brine, and dried, and the solvent was evaporated to give a yellow liquid. The liquid was added with methanol, and the 
precipitated crystals were collected by filtration and washed with methanol to give 70.0 g of colorless crystals. Recrys- 
tallization from a mixture of methylene chloride and methanol gave colorless crystals having the melting point of from 
138to139°C. 

55 
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Elemental analysis for C^H^^ 


Calculated % 
Found % 


C.85 21; 
C.85 35; 


H, 7.15; 
H, 7.26; 


N, 7.64 
N, 7.62 



[0074] In accordance with the method of Reference example 1 0, the compounds of Reference examples 1 1 through 
13 were obtained 



Reference 
example 




Physical properties 
(Re crystallization solvent) 


11 


Ph 3 CN^N 


colorless crystals (MeOH-E^O) 

mp.158.5-180.5t 

Elemental analysis for C^H^N, 
CaJcd. %: C. 85.22; H. 7.42; N, 7.36 
Found %: C, 85.21; H, 752; N. 7.34 


12 




colorless priems (iao-Pr 2 0-n-Heptane) 
1110.48-49^ 

Elemental analysis for C 12 H to N s O x 
Calod. X: C, 64.26; H. 8.99; N. 12.49 
Found %: C. 64j01; H. 9.24; N. 12.35 


13 




colorless crystals (iso-Pr s O) 
mp,89-90 - C 

Elemental analysts for C^H^NjO^ 
Caicd. V- C. 58 .39; H, 8.02; N, 12J8 
Found %: C. 58.31; H, 8.01; N, 12.37 



Reference example 14 
N-Triphenytmethyl-4-piperidIneacetlc acid 

[0075] A suspension of 21 .2 g of N^iiphenylmethyM-piperidineacetonitriie, 1 27 ml of 1 0% aqueous sodium hydrox- 
ide solution and 312 ml of ethanol was refluxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric acid under Ice-cooling, and then adjusted to pH 4-5 with 10% aqueous citric acid solution. The precipitated 
crystals were collected by filtration, and washed successively with water and methanol to give 23.6 g of colorless 
crystals. Recrystaltlzation from a mixture of methanol and ethyl acetate gave colorless needles having the melting point 
of from 197 to 209»C (decomposition). 



Elemental analysis for C^H^NC^ 


Calculated % 
Found % 


C, 81.01; 
C, 60.65; 


H, 7.06; 
H, 7.17; 


N, 3.63 
N, 3.70 
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Reference example 15 



Ethyl N-triphenylmethyl-4-piperidlneacetate 

[0076] A suspension of 23.6 g of N-triphenylmethyl-4-piperidlneacetic acid, 1 6.9 g of potassium carbonate and 5.0 
ml of ethyl bromide in 230 ml of dried N.N-dimethylformamide was stirred at 90*C for 5 hours. After cooling, the reaction 
mixture was added with water and ethyl acetate, and the precipitated crystals were collected by filtration and washed 
with water to give 20.6 g of colorless crystals. Recrystallizatlon from a mixture of methanol and tetrahydrofuran gave 
colorless crystals having the melting point of from 165 to 166°C 



Elemental analysis for C^r^NOj 


Calculated % 
Found % 


C, 81.32; 
C, 81.08; 


H, 7.56; 
H, 7.69; 


N, 3.39 
N, 3.43 



15 

Reference example 16 
4,4-Ethylenedioxy-1-piperidineacetonitrile 

20 [0077J A solution of 1 0.0 g of 4-oxo-1 -piperidlneacetonltrile, 22.6 g of ethylene glycol and 0.62 g of anhydrous p- 
toluenesulfonic acid in 1 00 ml of toluene was refluxed for 6 hours with Dean-stark dehydrating apparatus After cooling, 
the reaction mixture was added with saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl 
acetate. The extract was dried, and the solvent was evaporated to give a pale brown liquid. The resulting liquid was 
purified by alumina column chromatography using ethyl acetate - n-heptane (1 :3) as an eluting solvent to give 12.8 g 

23 of a colorless liquid. 

NMR spectrum 5 (CDCyppm : 1.78(4H,t,J=6Hz) f 2.69(4H,t,J=6Hz) l 3.52(2H,s), 3.96(4 H.s) 
IR spectrum v (ltq.)cnr 1 : 2230,1094 
Mass spectrum m/z: 1 82(M + ) 

30 

Reference example 1 7 



4-Amlnomemyl-N-triphenylmethytpiperldlne 

33 [0078] To a suspension of 4.70 g of lithium aluminium hydride In 250 ml of dried tetrahydrofuran, a solution of 47.7 
g of 4-azidomethyl-N-triphenylmethylpiperidlne in 250 ml of dried tetrahydrofuran was added dropwise under ice-cool- 
ing and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with a 
mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under ice-cooling. An insoluble matter in the 
mixture was filtered off, and washed with tetrahydrofuran. The filtrate and the washings were combined and concen- 

40 trated to give 48.1 g of a colorless liquid. 

NMRspectmm5(CDCl3^^ (2H ( d,J=11.5Hz).2.59(2H, 
d,J=6Hz),3 10(2H,brs),7 14(3H,t l J=7.5Hz),7.25(6H,t 1 J=7.5Hz ),7.47(6H,brs) 
IR spectrum v (Hq-Jcrrr': 3056,3028 
45 High resolution mass spectrum: Analysis for C^H^Nj 



Calculated m/z: 356.2252 
Found m/z: 356.2250 



so Reference example 18 



4-(2-Amlnoethyt)-N-triphenylmethylpiperidtne 

[0079] To a suspension of 21 .7 g of lithium aluminium hydride in 300 ml of dried tetrahydrofuran, a solution of 28.1 
g of concentrated sulfuric acid In 1 00 ml of dried tetrahydrofuran was added dropwise under tee-cooling, and the mixture 
was stirred for 30 minutes. And then, a solution of 70.0 g of N-triphenytmethyl-4-piperidlneacetonitrile in 300 ml of dned 
tetrahydrofuran was added dropwise to the mixture under ice-cooling, and the mixture was stirred at room temperature 
for 6 hours The reaction mixture was added dropwise with a mixture of tetrahydrofuran and 10% aqueous sodium 
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hydroxide solution under Ice-cooling. An Insoluble matter In the mixture was filtered off, and the filtrate was concen- 
trated The resulting residue was added with water and extracted with ethyl acetate The extract was washed wtth 
saturated brine, and dried, and the solvent was evaporated to give 71 4 g of a colorless liquid 

5 NMR spectrum 5 (CDCyppm: 1.1 8(1 H,brs),1. 35(2H,brs) l 1.40(2H,q i J=7.5Hz) l 1. 48(2 H,qd t 5.3Hz), 1.63(2H, 

d,J=11 .5Hz),2 67(2H,t,J=7 5Hz),3.05(2H,brs),7.14(3H,t,J=7. 5Hz),7.24(6H,t,J=7 5Hz),7.47(6H,brs) 
IR spectrum v (liq )cm- 1 : 3060,3032 
High resolution mass spectrum: Analysis for C26H30N2 

10 Calculated m/z: 370.2409 

Found m/z: 370.2400 

[0080] In accordance with the method of Reference example 1 8, the compound of Reference example 1 9 was ob- 
tained. 

13 

Reference example 19 

4-(3-Aminopropyl)-N-triphenylmethylpiperidine 
20 [0081] 

Appearance: colorless liquid 

NMR spectrum 8 (DMSO-dJppm: 0.95-1.05(1H,m),1.19-1.35(6H,m),1.41( 2H,q,J=11.5Hz),1.62(2H,d l J=11.5Hz), 
2.47(2H,U=6.5Hz),2.93(2H,d,J=11.5 Hz) t 7.15(3H,t l J=7.5Hz),75B(6H,t I J=7.5Hz) l 7.3B(6H,d,J=7.5Hz) 
25 |R spectrum v (llq.Jcnr 1 : 2972,2920 

Reference example 20 

tert-Butyl 2-(2-aminoethyl)-1 -piperidinecarboxylate 

30 

[0082] A suspension of 43.0 g of tert-butyl 2-(2-azidoethyl)-1 -piperidinecarboxylate and 2.1 5 g of 5% palladium on 
carbon in 21 5 ml of methanol was catalytically hydrogenated at room temperature for 9 hours. After the reaction, the 
catalyst was filtered off, and the filtrate was concentrated to give 37.2 g of a colorless liquid. NMR spectrum 5 (DMSO- 
d fl )ppm: t.20-1.30(1H,m),1.38(9H,s),1.45-1.5e(4H,m),1.72-1 .82(1 H, m),2.34-2.47(2H,m) ,2. 65-2.76 (1H,m),3.18(2H,t, 
35 J=6Hz),3.78-3.85(1H,m),4 13-4. 20(1 H,m) 
IR spectrum v (liq.)crrr 1 : 2976,2938,1692 

Reference example 21 

40 1 -(2-Aminoethyl)-4,4-ethylenedloxyplperidlne 

[0083] A suspension of 1 2.7 g of 4,4-ethylenedloxy«1 -piperidineacetonltrile, 1 .3 ml of Raney nickel and 1 1 3 ml of 2% 
methanolic solution of ammonia was catalytically hydrogenated at room temperature under 50 atm for 20 hours. After 
the reaction, the catalyst was filtered off, and the filtrate was concentrated. The resulting pale green liquid was punfied 
45 by alumina column chromatography [eluting solvent: ethyl acetate methyl acetate - methanol (10:1)] to grve 10.1 g of 

NMR ^ (DMSO-de)ppm : 1.58(4H,t,J=6Hz)^.37(2H,t,J=6.5Hz).2.42(4H,t,J= 6Hz),2.57(2H,t,J=6.5Hz),3.B4 
(4H,s) 

IR spectrum v (Hq.)cnr*: 2956,2884,1094 
30 [0084] In accordance with the method of Reference example 21 , the compounds of Reference examples 22 through 
25 were obtained. 



55 
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Reference 
example 




Physical properties 


22 




coJoriese liquid 

NMR spectrum 8 (DMSO-d^pm:! .02-1 .12(1 H,m).1 
.1 6-1 .50(14H.m).1 .53-1 .60(1 H,m).1 .70-1.77(1 HjttiX 
5B(2HXJ=75H2) f 2.75-2.83(1H t m) > 3.65-3.78(2H f m) 
IR spectrum vOlq.) cm' , :2980 P 293e.1692 


23 




bluish green liquid 

NMR spectrum d (DMSO-d,)ppm:1.40(9H.a).1 .55-2. 

0O(2H,m)4L50-2.e5(1H^W.75-2^0(1H f m) f 2.9O-3^ 

0X4H^i) r 3.«>-3.90(3am) 

[R spectrum ^OiqJ ©art 1700 


24 




dark green liquid 

NMR spectrum 6 (CDCIJppnv.l .1 5(2H.brs),1 .45(9H. 
e),1 85-2.00aH^)J2.00-2^Km)^.30-2.50<2H f m) 
.2.8O-2^4rUnX3.40-3.e0(2rim).4.4«(1 Kbra) 
IR spectrum V (liqJ onT 1 .3332,1 692 


25 


Boe 


colorless liquid 

NMR spcctnim^(DMSO-d f )ppm:1.3»<9H^) t 1.58-1. 

68(1H^).1.68-1.90(5Km)^.47(2HXJ=75rb).3.13-3 

.22(2H,m),3.e8-3.76(1 Jim) 

IR spectrum yQiq J cnT f :2972,2876,1 696 

Specific rotation 

[0t\r- -54-3" (c=0.1. DMSO) 



Reference example 26 
5.7-Dlchloro-6-nltrothteno[3,2-b]pyr1dlne 

[00851 A mixture of 24.8 g of 4 I 5^lhydro-7.hydroxy-8-nitrothleno[3 t 2-b]pyr1dlne-5-one and 87 ml of phosphorus ox- 
ychloride was stirred at 60*C for 24 hours. T^e reaction solution was concentrated and the residue was dissolved in 
a mixture of methylene chloride and methanol (10:1), and then the solution was poured into water. An insoluble matter 
was filtered off, and the organic solvent layer was separated. Furthermore, the aqueous layer was extracted with a 
mixture of methylene chloride and methanol (10:1). Tfce combined organic solvent layer was dried, and the solvent 
was evaporated to give brown crystals. The resulting brown crystals were purified by silica gel column chromatography 
using ethyl acetate - n-hexane (1 :3) as an elutlng solvent to give 10.8 g of pale brown crystals. Recrystalllzatlon from 
n-hexane gave pale brown crystals having the melting point of from 96 to 97°C. 

NMR spectrum 5 (CDCyppm: 7.61(1H,d,J=5 5Hz), 8.07(1 H,d,J-5.5H2) 

IR spectrum v (KBrJcnr 1 : 1540,1368 

Mass spectrum m/z : 248,250,252(M+,9:6:1) 

[0088] In accordance with the method of Reference example 26. the compounds of Reference examples 27 through 
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5 


Reference 
example 




Physical properties 
(RecrystaJBzatjon solvent) 


10 


27 




CI 


XI 


pale brown crystals 

NMR spectrum 6 (CDCt,)ppm:7.87(1H.dd,J=9,2. 
5Hx).8i)6(1 H.d. J=9Hr).8.24(1 rU, J=2.5Hz) 


15 


28 


"'V 


CI 

X 


C 


brown crystals 

NMR spectrum 6 (DMSO-d,)pprn:2.fl2(3ria).7.7 
8(1H.dd.J=9^H2) r 7^8(1H.d,J=2Hz).8.05(1H.d.J= 
9Hz) 


20 


29 




JC 


c 


paJe brown crystals 

NMR tpectrum J (COCgppm.-4.01 (3H.e).7.42<1 H 
.d.^5rb).7.55(1H.ddJ=9j2.5rb),7.99(1rid.J=fl 
Hz) 


25 
30 


30 


C 


CI 


MO, 

CI 


yellow crystals Gso-PrOH) 

mpja^isaic 

Elemental snsrysm for 0,8,0,^0, 
Calcd. %: C, 39 J7; H, 1.24; N, 17.22 
Found * C. 39.37; a 1D2; N. 17.25 


35 


31 




CI 


NO, 


pale brown plates (n-rlexane) 
mp.«4-84.5X 

Bemental anaiysla for (V^C^NjO, 
Calcd. %: C. 43.75; H. 3JC6; H, 11.34 
Found fc C. 43.77; H, 3.02; N. 11.44 


40 
45 


32 


c 




•O, 


pale yeftow pistes (n-Hexane) 
mp.94^-95JlC 

Bemental analysis for C K H 9 Cl s N l O z 
Ceiod. %: C, 41.23; H„ 2J59; N f 12X2 
Found fc C. 41.12; H. 2.84; N, 12.01 



Reference example 33 

50 

2-Chloro-3-nltro^2-(N-trlphenylmetrryM^iperidyl)ethylamlno]quinollne 

[0087] To a solution of 22 6 g of 2,4-dichforo-3-nrtroquinollne and 13.0 mt of triethylamine in 60 ml of N,N-dimethyl- 
(ormamide, a solution of 23.0 g of 4-(2-aminoethyl)-N-triphenylmethylpiperidine In 40 ml of N,N-dlmethylformamlde 
ss was added dropwise with stirring under ice-cooling. The mixture was stirred at room temperature for 1 hour. The reaction 
mixture was added with ethyl acetate and water. The precipitated crystals were collected by filtration, and washed 
successively with ethyl acetate and diethyl ether to give 26.9 g of yellow crystals. Recrystallizatlon from a mixture of 
N.N-dimethyltormamide and ethyl acetate gave yellow crystals having the melting point of from 223.5 to 231°C (de- 
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composition). 





Elemental analysis f or CasH^CHSUOa 




Calculated % 


C, 72.84; 


H t 5.76; 


N, 9.71 


5 


Found % 


C, 72.64; 


H, 5.80; 


N, 9.82 



[0088] in accordance with the method of Reference example 33. the compounds of Reference examples 34 through 
60 were obtained. 

10 



13 




23 



33 



40 



43 



30 



35 
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Iwlwl V 1 IVv 


B 




m 


Phwrfgal orDCMirtiAA 
fRearvstalltzation solvent) 

\IWW J9MNUMHVII VVlTVIiy 


5 










yellow cryrtalsCCHiClx-iso-PrjO) 








n XX 




nrm 196.5— 199 5*t (decomoosrtion) 




34 


a 


2 


Bomental analysis for C^H^Oi^O, 


10 








CaJcdJL C B8 74* H 5-27* N 9 18 
Pound fcC 08 47* H 5 31* N 9 18 












unflnw rr\f«t?d?rfla«Oi-t-THP) 


13 


35 


H 


n XX 


1 


mn 914 *5— 99S fftaRAmatMut Srinl 

Elemental analysis for CwH^CiN^Oj 










oaioo.Su k>, /.coz, n, o.oo, n, ?.vr> 


20 










1* - ,1.1- Afc J — ■ « fT- ft^ 

yellow orystaJsu«eurtnso-+T|U; 








Ph,CM^| 




rrsrs 178 J S«» , 1 83^Cf HAAMiuiAftMfuil 

1 lip, 1 (Vm 1 (hi V \UVuvf ii(WllUDIl/ 




•Jft 

3d 


n 


*i 
•j 


Eiemenxai analysis tot w»g rijg n^U} 


23 








r»sX«4 O 73 14- H a Q7- M 0 48 
uinoo.li /•>.•"▼, n, «j j # , r* T 3.*ro 












yellow orystaisuuevin/ 


30 






-a 




mn 19ft 5—1 9f> *lY* 




37 


H 


2 


BomentaJ analysis for CnHn C)N 4 0, 










Calcd l C 65 01* H 5 93* M 13 19 


33 










Found ft: C. 64.96; H, 8.03; N. 13.27 










yellow crystaisCAoOEO 








xx 




mp, 1 99-2021C (dac on-position) 




38 


H 


0 


BetneotaJ analysis for Cj.HjjClHVOi 


40 








CaksdA: C. 58.09: H. 5.70: N. 13.77 
Found* C. 58.04; H. 5.69: N. 13.77 



43 



50 
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Reference 


B 


W 


Physi at properties 




example 


(ReorystaJlizotion solvent} 


5 








yellow crystaJs(MeOH) 










mp,1 89.5-1 90.5 <, C 


10 


39 


CI 


CH 


Elemental analysis for C^H^Cl^O, 








Calcd.*: C, 53.74; H, 5.58; N, 11-94 
Found*: C. 53.61 ; H. 5.55; N, 1 1 .87 


13 








yellowish orange crystals (MeOH) 








mp t 185-186t 




40 


Me 


CH 


Elemental analysis for C n Hj > aN 4 04 
Calcd.* C. 58.86; H. 6J51; N, 12.48 


20 








Found*: C. 58.72; H. 6.60; N. 12L39 










yellowish orange crystals (MeOH) 










mp.1 835-1 84 SXZ 


23 


41 


MeO 


CH 


Elemental analysis for CnHgdN+O, 
CalcdJL C 5633; H. 6.29; M, 12.05 
Found*: C. 56.90; H, 6.34; N. 12.05 


30 








yeDow crystaU(AcOEt-Et t O) 
mp.1575-161°C 




42 


H 


N 


Elemental analysis for C^CIN^ 


33 








CaJccU: C. 55.11; H, 6JD1; N. 16.07 
Found*: C, 55.18; H, 8.10; N, 15.86 



40 



43 




30 
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Reference 
example 


R 1 


Rr 


Physical properties 
(ReorystaJlization solvent) 


43 


CI 


~"CX 


yellow crystalsCAcOEtHso-Pr^O) 
1^,133-134* 

Elements analyaie for C^H^CIN^ 
Caled.* C, 57 .99; H, 658; K 12.88 
Found*: C, 57.99; H, 6.34; H t 12*5 


44 


Me 


-ex 


yellow orystals(EtOH) 
1^.138-138.5* 

Elemental analyeie for C^H^O* 
CaJcdS: C, 63.75; H. 7J30; M, 1332 
Found*: C. 63.70; H. 7.49; N. 13.44 


45 


CI 


a 

Bee 


yellow needlee (AcOEt-n-Heptene) 
mp.148.5-149* 

Elemental analyaie for C^H^CIN^ 
Calcd.* C. 57.99; H, 656; M. 12J8 
Found*: C. 58.04: K 857: N. 12 .87 


46 


CI 


Boci^^ 


yellow crystais(«©-Pr,0) 
mp.121-122-5* 

Elemental analysis for C^H^CIN^ 
Calcd.*: C. 57.99; H, 856; M f 12.88 
Found*: C. 58J04; H, 6.32; N, 12.82 


47 


CI 




yellow prisms {MeOrHso-Pr,0) 
mp.155-157* 

Elemental analysis for C^HaCIN^ 
Calcd* C. 55.11: H. 6.01; M, 16i)7 
Found*: C, 54.92; H, 5.89; N. 18.00 
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Reference 
example 


R» 




Physical properties 
(Rsorystatuzation solvent) 


48 


CI 




yellow crystals (MeOH) 
mp > 178.fr-177.5 <l C 

Elemental analysis for C^CII^O, 
Calcd.* C, 54.98; H. 5.77; N, 12.82 
Found*: C, 54.85; H, 5./o\ N, IZ.oo 


49 


CI 




yellow needles (AcOEtH*o-Pr 2 0) 
mp,150-150.5% 

Elemental analysis for C n H a CIN 9 0 4 
Calcd* C, 58.08; H, 0.27; N, 15.57 
Found*: C. 55.92; H, 8.19; N. 15.59 


50 


Me 


"XX 


yellow crystals (AoOEt) 
mp t 151-151^C 

Elemental analysts for C M H S1 M 9 0 4 
Calcd* C, 8152; H. 7.27; M, 18.31 
Found*: C, 81.33; H. 7.14; N. 18.29 


51 


CI 




yellow tine neeojos vacuct iso~rr2i// 
mp v 1 195-123% 

Elemental analysts for C, i H 21 CIN 4 0 4 • 
1/4H,0 

CalcdJt C. 54.41; H, 5.45; N, 14.10 
Found*: C, 54.80; H. 5.45; M, 14.19 



R 5 (CHJ m 
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Reference 
example 




m 


Physical properties 
(Reeryeteliizetion solvent) 


52 




2 


yellow prisms (AoOEt-n-Heptane) 
mp,121-123*C 

Elemental analysis for C 10 HtiCIN 4 O 3 
Calcd.* C. 54.78; H. 5.40; N. 15.97 
Found* C, 54.70; H, 5.51; N. 1533 


53 


Ok 


2 


yellow crystals (MeOH) 
mp.1 23-124% 

Elemental analysis for C, 3 H 17 CIN 4 0, 
Calcd* C, 53 JO; H. 5J>9; M. 18.64 
Found* a 53.44; a 4.94; N, 16.60 


54 




3 


yellowish brown crystals (MeOH) 
010,163-164*0 

Elemental analysis for C 1t H, t CIN 4 O a 
Calcd.%: C. 54.78; H. 5.46; K 15.97 
Found* C. 54.79; H. 5-36; N, 15 £5 


55 


(X 


2 


yellowish brown crystals (MeOH) 
mp.145-146 - C 

Elemental analysis for C lt H 19 C1N 4 0 2 
Calcd.* C. 57.40; H, 5.72; N. 18.73 
Found* C, 57.23; H„ 5.75; N. 16.74 


56 




2 


yellow crystals (Iso-Pr,0) 
mp,102£-103% 

Elemental analysis for C^H^dn^O, 
Calcd.* C. 56.16; H 5.34; N, 17.47 
Found* C. 56.14; H, 5.37; M. 17.41 
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Reference 
example 




Physics! properties 
(Recrystallizatfon solvent} 


57 


~c£C 


yellow prisms Gao-Pri^n-Heptane) 
mp.96-98*C 

Elemental analysis for C 7D H ts C\H A 0 4 
CaJcd.* C, 57.07; H, 5.99; N, 13.31 
Found* C, 57.04; H, 5.92; N. 13.26 

Specific rotation 

[orV°:-97.3* <c=0.1.DMSO) 


58 




pale yellow crystals (MeOH) 
mp,135~135^C 

Elemental analysis for C^H^CINUO* 
CeJcdJ: C. 57.48; K 7.12: N, 12.76 
Found*: C t 57.33; H. 7.15; N. 12.74 


59 




red liquid 

NMR speotrumtf(DMSO-d t )ppm^.98(2H v q.J 
=1 2.5rte),1 .20-1 .30(1 H,m),1 .41 (9H,s),1 -59<2H, 
d,J=12.5Hi)^.04(2H^ujn,J=8Hjt)^.60-2.72(4 
rUn)^.79(2HX J=8HzX2 -S3(2H.t J=«Hz).3.2 1 (2 
Hui.J=6.5Hz).3.89(2H^J=12^Hz).e^2(1HXJ 
=8.5Hx) 

IR spectrum V (Kq-) cm*':1 688,1 526,1 368 


00 


oX 


orange crystals Qso-PrOH) 
mp,148.5-150 c C 

BementaJ analysis for C 1l H a CIN 4 0 4 S 
CaJcdJL C, 51.75; H, 5.71; N. 12.71 
Found*: C, 51.64: H. 5J0; N. 12.69 



Reference example 61 
3-Amino-2-chloro^-[2-(N-tripheny!methy^^ 

[0089] To a solution of 6.56g of nickel chloride hexahydrate and 22 3 ml of methanol in 100 ml of tetrahydrofuran, 
2.09 g of sodium borohydride was added portlonwise under tee-cooling, and then a suspension of 31 .9 g of 2-chloro- 
3-nitro-4-[2-(N-triphenylmethyM-piperldyl)ethylamlno]quinollne In 300 ml of tetrahydrofuran was added to the mixture. 
Successively, 8 35 g of sodium borohydride divided in four portions was added portionwise, and the mixture was stirred 
at room temperature tor 1 hour. The reaction mixture was added with 50 ml of water and an Insoluble matter was filtered 
off, and then the extract was concentrated. The residue was added with water and extracted with ethyl acetate. The 
extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The 
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resulting pale green liquid was solidified with a mixture of ethyl acetate and dilsopropyl ether, and the solid was washed 
successively with isopropanol and diisopropyl ether to give 20.1 g of pale green crystals. Recrystalllzatlon from Iso- 
propanol gave pale green crystals having the melting point of from 116 to 121*C. 



Elemental analysis for C^sCIN* 


Calculated % 
Found % 


C, 76.83; 
C, 76.74; 


H, 8.46; 
H r 6.54; 


N, 10 24 
N.10 17 



[0090] In accordance with the method of Reference example 61 , the compounds of Reference examples 62 through 
88 were obtained. 
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Reference 
example 


B 




m 


Physical properties 
(Racrystalfizstlon solvent) 


62 


CI 




2 


colorless crystals (EtOH) 
mp,1 97-1 88.5^ 

Elomerttai analysis for C b HmCI 2 N 4 
CalcdJt: C, 72.26; H. 5.89; N. 9.63 
Found*: C, 72.45; H t 8.17; N, 9.34 


83 


H 




1 


brown liquid 

NMR spectrum (DMSO-d^pmil .20-1 .45(3H»m}.1 

.49(2H f a.J=t1^Hz),1.72(2H i d.J=115Hz)^.18(2H.tJ 

=7rta).4^9(2H,s).5.09(1H,tJ=7Hz),7.14(3HXJ=7j5H 

2)J^7(6HXJ=75Hx)J^3-7.45(8am).7.66(1H F d^J=8 

rfe).7.99(1H.d,J=8rfa) 

IR spectrum vOtcJ om" 1 5356 r 3056 


64 


H 




3 


coloriass crystals Qso-Pr s O) 
mp.149-158lC 

Elemental analysis for C^H^CIN* 
CelcdX- C, 77.05; H, 6.85; N, 9.98 
Found* C. 76.93; H. 6.81; M. 9.97 


66 


H 




2 


brown liquid 

NMR epeotnimo^CDCI^i^ 

2H.Q,J=75H2).1.88<2H,d.J=11Hz),1.94(2H.t f J=11H2). 

2.88C2H/J i J=11Hr)^^7(2H.q t J=7.5H2).3.49<2H r sW.7 

8(1H,t,J=7^Hd,4i)6(2H f brs).7^7.35(5H^),7.46(1 

H.td.J^JJH2),7.48(1H,td.a=6,1^H2).7.74(1H.dd^= 

8,1.5Hz),7JB9(1 H,dd.J=8.1 5Hz) 

IR spectrum VOW cnf*:3380 

Mass spectrum m/z:384,396(M\3:1) 
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Reference 
example 


B 


W 


m 


Physical properties 
(RocrystaJfization solvent) 


5 










oolorioss orystais (AoQEt~iao-Pr 2 0) 
mp.167-187.5X 




66 


H 


CH 


0 


Borne nts) analysis for C 1t H B C)N 4 0 2 


10 










CaJod.%: C. 60J55; H. 6.69; N, 14 S7 
FoundS: C, 60.47; H. 6.83; N, 14.81 












colorless crystals 0«o-Pr,O) 


13 










mp.154-155.5X 


67 


CI 


CH 


2 


Elemental analysts for C^HaCI^O, 
CaJod.%: C. 57.40; H. 6.42; N, 12.75 
Found* C. 57 .31; H. 6.37; N. 12.69 


20 










eoloriess orystaJa G«o-Pr,0) 
mp.129-129.5X 




68 


Mo 


CH 


2 


Elemental analysts for C a H t1 CIN«O s 


23 










CaJodJ: C. 63J07; H, 7.46; N. 13.37 
Found* C, H. 7.56; N, 13JJ3 












odorless orystais G«o~Pr,0) 


30 










mp.140.5-14lX 




69 


UeO 


CH 


2 


Elemental analysts for 0^04^0, 
CaJcdJI: C, 60.75; H. 7.18; N, 12.88 


33 










Found*: C, 60.61; H. 7.17; N. 1181 










brown liquid 

NMR spectrum d (CDC^)ppm:1.14(2H,qd,J=12^Hz) f 1.40- 
1.4«(11H^)J.50-t.70(5H^)^67aH,t t J=12H2) I 3,4X)(2at 


40 


70 


H 


N 


2 


J=7 JHz} ( 4.07(3rU»rs),7.39(1 H,dd.J=8 3 A JSHz}* -Z9<1 HM 

J=ZX Jrtt),8.91 (1 Kdd. J=4 J^Ht) 

IR spectrum vOiqJ cm" 1 .3344,2928.1 694 


43 










Mass spectrum iti/r4O5.4O70r,3:1) 
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Reference 
example 


R 1 


rc 


Physical properties 
(RecrystaBization solvent) 


71 


CI 


'"Ok 


colorless crystals (AcOElH»o-Pr 2 0) 
mp.l 15.5-1 10^ 

Elemental analysis for C^H^Ct^O, 
CaJodJk C. 82.29; H, 7.22; N, 13.84 
Found* C, 61.89; H, 7.28; M, 13.73 


72 


Me 




odorless oryeteis Gso-Pr x O) 

mp f 1 32.5-1 34.5X 

Elemental analysis for CuH^^O, 
Calcd.*: C. 68.72; H. 8.39; N, 14.57 
Found* C, 68.55; H. 8.85; N, 14.46 


73 


Ct 


a 

Boo 


colorless prisms 

0so-Pr t O-n-Heptane) 

mp,1O0-11<ft» 

Elemental analysis for Cj^CIM^O, 
CaJod.%: C. 62*9; H. 7 .22; N. 13.84 
Found*: C. 82.18; H. 7.42; H. 13.81 


74 


Ct 


Bool^l^ 


colorless crystals Oso-Pr,0) 
mp.104-108*C 

Elemental enalysis for C^H^CIN^ 
CalcdJk C. 62*9; H, 7.22; N. 13.84 
FoundS: C, 82.11; H, 7.35; N, 13.79 


75 


CI 




colorless prisms (AcOEt-ieo-Pr t O) 
mp,128-128.5°C 

Elemental analysis for C* > H at CIN 1 0 2 
Calcd.* C, 59.18; H, 8.95; N. 17.25 
Found* C, 59.16; H, 634; N f 17.15 
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Re fa re rice 
example 


R* 


R» 


Physical propertie 
(Recrystallizatiofi solvent) 


78 


CI 




green liquid 

NMR spectrum 8 (COCl^pm:! .47(9H.s),1 .78( 
2H,q,J=6Hzj ,2.69(1 H,bra),2.99U H,brs),3.30-3. 
40(1 H,m).3.50-3.55(1 H,m),3.55-3.70(2H.m).3.7 
6-4.05(3H,ni) > 4-27(2H f brs)J.40-7.50(2H f m).7.8 
0(1 H,d t ^=75H2).730(1H.o\J=73Hz) 
IR spectrum V(llq.) cm~':3358.1696 
Mass spectrum m/z:406.408(M\3:1) 


77 


CI 




brown liquid 

NMR spectrum * (CDCUppmil .40-1 ^5(2H,m) 

.1 .46(9H,s).2.00-2JD5(2H t m) r 2.1 5-2-25(2H.m).2. 

46X2HXJ^iH2)^0-2J0aH.m),3.35C2HX^= 

5.5rte),3.53(1 HJbrs),4.34lrU>rs).4.49(1 HJbrs),7 

.40-7£OC2H,m),7.85-7.90(2rlm) 

IR speotrum V QlqJ cm' 1 3356, 1694 

Mass spectrum m/z;419,421(M\3:l) 


78 


Me 




green liquid 

NMR spectrum 6 (CDCl»)ppm:1 .40-1 .60(2H.m) 
f 1.46(9H,s)Z00-2.10(2H^n)^.1O-2^5(2H,m) > 2. 

^5(2HXJ=55Hz) r 3.54(1Hi)rs)A13(2H f brs).4.4 
9(1 H.brs),7.38(1 Kt, J=8.5rte),7.44(1 H.t, J=8.5H 
z).7_B9<1 H.d,J=8.5Hx>.7.91 (1 H,d.J=8.5Hz) 
IR spectrum V (JiqJ cnf':3352,1704 
Mass speotrum m/z^99(AT) 
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Rufsranco 
example 


R 1 


m 


Physic*! properties 
(RecrystsJtization solvent) 


79 


Boc 


2 


colorless plates (AoOEt-iso-Pr x O) 
rop,104-1Q5TC 

Elemental analysis for C^H^CIN^ 
Calod.%: C, 61.45; H, 0.96; N, 14.33 
Found*: C, 61.4$; H. 6.81; H. 14.35 

Specrfio rotation 

Wo 1 * '. -20.9* (o=0.1 t DMSO) 


80 


/**© 


2 


colorless crystals Oso-Pr,0) 
i*i^ B 9^«5~^d^^^ 

Elemental analysis for C„HnCJN 4 0, 
Calod.%: C, 59.58; H. 6.39; M. 15.44 
Found* C. 59.30; a 6.67; K 15.30 


81 




2 


oolorless orystais (AoOEt) 
mp,126-128t; 

Elemental enslysis for C lft H 21 CJN 4 0 
C«led V C 59.90* H f 60* N 17 46 
Found!: C. 59.71; H. 637; N, 17.32 


62 


a 


2 


yellowish brown liquid 

MMR spectrum 3 (CDCt s )ppm^.49(2H,t J==5Hz)X50 
-2.60(W,m) r 3.3(H3.40C2H i m) t 3.75^335<4H^nMJ8(1 
HJ>rsX450(2H.brs).7.44(1H.td,J==8.5 r 1Hz)7-48(1H t tri 
,J=8.5.1 Hz).7.88(1 H4d.J=8j5,1Hz) J.91 (1 H.dd,J=6\5, 
1Hz) 

IR spectrum pQiq.) cm _, :3348 


83 


a 


3 


yellowish brown liquid 

MMR spectrum 3 (CDCI^m:t J89(2H^n,J^rfe),2 

.4^2.6OC4H^) r 2J3ttHXJ=eH303^ttH.tJ^H2).3. 

78(4H.t, J=4.5Hz),4.50(3H.bre).7.44<1 H.td^=7.5.1 Hz) 

.7.47(1 H.td.J=7.5.1 Hz).7 .83(1 H.dd.J=7.5.1 Hz) .7.90(1 

H,dd.J=7.3,1rtz) 

IR spectrum fQq.) cm" 1 ^344 

Mass spectrum m/r320.3220r. 3:1) 
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Reference 
example 


9? 


Physical properties 


84 




greenish brown liquid 

NMR spectrum o (.CDC*^pm;!.4o-i.ftO^H^;j.oO-i./0 
(4H.mU.35-2.B0(4H r m)Z39(2H.t,J=5Hz) f 3.37ttHXJ=5H 
zX4.31(1H4)ra)Ae7(2HJ)ra)J.44(1H,td.J=7Jriz)7.47(1K 
td.J=7.1 Hz),7 .87(1 H,dd. J=7.1 Hz),7.84(l H,dd. J=7.1 Hz) 
IR apeotrum V Qiq.) em" 1 3432,3340 
Maes spectrum m/z304,30«(M\3:1) 


65 


0- 


dark brown liquid 

NMn spectrum O kt'UOVPpm.l J>u— i.su^n^n/^.D/utn,!, 

J=55Hz)^.eO-2J0(4H ( m) t 3.40(2at.J=5^Hz) 1 4^7(3rUira 

)7.43(1HM^=7«Hz).7.4«(tH > td^7,5^Hz) ( 7.87(1H f dd. 

J=7.5,2Hz).7.93<1 H r dd,J=7.5^Hz) 

IR spectrum yQiqJ cnf , ;3438.3348 

Mass spectrum m/z*90,292(M\3:1) 
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Reference 








Physical properties 


example 








(Recrystalh'zation s Ivent) 




BocN^ 

k. 


> 




colorless crystals (iso-Pr 2 0) 


86 


Ou 


N:i 


mp.130.5-131.5 c C 

Elemental analysis for C^H^CIr^O, 
CalcdJl: C. 81.87; H, 8.13; N. 13.70 
Found%: C. 6152; H, 8.29; H, 13.85 










colorless crystals 




BocM^ 






(CICrljCHtCHso-P^O) 


87 








mp.141.5-142.5*C 

Elemental analysis for C ZD H, 1 CIN 4 0 2 








^1 


Celcd.%: C, 60.82; H, 7.91; N, 14.19 








Found*: C, 60.83; H, 7.60; N, 14.03 










gray crystals (AeOEt) 




06 




11*168-168% 


88 




^Ha 


Bemental analysis for C lf H^CIM^S 








CalcdJfc C. 5553; H. 6.62; N. 13.63 








Found* C f 5554; H, 657; N, 13.63 



Example 1 

4-Chloro-1-[2-(N-tiiphenylmethyl^piperidy0ethyl]-1H-imlda2o[4,5-c]-quino!lne 

[0091] A solution of 1 9 9 g of 3-amlno-2^hloro^4-[2-(N-tr1phenylmethyl-4-plperidyl)-ethyIamlno]quinoline, 24.1 ml of 
ethyl orthoformate and 0.68 g of p-toluenesulfonic acid monohydrate In 200 ml of toluene was refluxed for 6 hours. 
After cooling, the precipitated crystals were collected by filtration, and washed with diisopropyl ether to give 16.4 g of 
colorless crystals. Recrystalllzatlon from a mixture of methanol and tetrahydrofuran gave colorless crystals having the 
melting point of from 229 to 234.5°C (decomposition). 



Elemental analysis for C3 6 H 33 CIN 4 


Calculated % 
Found % 


C, 77.61; 
C, 77.50; 


H t 5.97; 
H, 5.98; 


N, 10.06 
N, 9.95 



Example 2 

4-Chloro-2-trifluoromethyl-H2-^ 

[0092] To a solution of 2.50 g of 3-amlno-2-chloro-4-[2-(N-triphenylmethyh4-pipei1dyl)ethylamino]quinoIlne and 0 76 
ml of triethylamine in 60 ml of dried tetrahydrofuran, a solution of 0.63 ml of trtfluoroacetic anhydride in 40 ml of dried 
tetrahydrofuran was added dropwise under ice-cooling, and the mixture was stirred at room temperature for 2 hours. 
The solvent of the reaction mixture was evaporated, and the residue was added with water and saturated aqueous 
sodium hydrogencarbonate solution, and extracted with ethyl acetate. The extract was washed successively with water 
and saturated brine, and dried, and then the solvent was evaporated. A solution of 3.03 g of the resulting pale yellow 
solid and 0.30 g of p-toluenesulfonic acid monohydrate in 1 00 ml of toluene was refluxed for 20 hours. After the reaction, 
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the solvent was evaporated, and the residue was added with methanol and acetone. The precipitated crystals were 
collected by filtration to give 1 79 g of colorless crystals. 

NMR spectrum 6 (DMSO-deJppm : 1 .35-1 .55(3H,m),1 .59(2H,q,J=11 Hz),1 .77(2H,d,J=11Hz),1 .80-1 90(2H,m),2.98(2H, 

brs),4 75(2H,t,J=8.5Hz),7.17(3^^ 

J=7.5,2Hz),8.16(1H,dd,J=7.5 > 2Hz),8.34(1H,dd l J=7,5 t 2Hz) 

Example 3 

tert-Butyl 4-[2-(4-methyl-2 i>henyl-1H-imldazoI4,5<]qulnollrv1-y1)ethyl]-1-plperldlnecarboxylate 
[0093] A solution of 0.65 g of tert-butyl 4-[2-l(3-amino-2-methylqulnolin-4-y^ 

0.29 g of benzaldehyde and 0.08 g of 2 > 3-dtehloro-5,6-dlcyano-1 ,4-benzoquinone In 5 ml of tetrahydrofuran was stirred 
at room temperature for 3 days. The reaction mixture was added with saturated aqueous sodium hydrogencarbonate 
solution and extracted with ethyl acetate. The extract was washed successively with saturated aqueous sodium hy- 
drogencarbonate solution and saturated brine, and dried, and the solvent was evaporated to give a reddish brown 
liquid. The resulting liquid was purified by silica gel column chromatography using ethyl acetate - n-heptane (1:1) as 
an eluting solvent, and washed with diisopropyl ether to give 0.55 g of a colorless solid. Recrystallization from diisopropyl 
ether gave colorless crystals having the melting point of from 146 to 1 46.5*C. 



Elemental analysis for C29H34N4O2 


Calculated % 
Found % 


C, 74.01; 
C, 73.95; 


H.7 28; 
H.7.54; 


N, 11.91 
N, 11.84 



[0094] In accordance with the methods of Examples 1 through 3, the compounds of Examples 4 through 72 were 
obtained. 




Example 




B 


m 


Physical properties (Recrystallization solvent) 


4 


H 


H 


1 


colorless crystals (MeOH) 
mp ,232-239*0 (decomposition) 
Elemental analysis for C^r^ClNU 
Calcd.%: C, 77.40; H, 5J5; N, 10.32 
Found%: C, 77.35; H, 5.79; N, 10.19 


5 


Ph 


H 


1 


pale yellow crystals (AcOEt) 
mp,165-168 - C (decomposition) 
Elemental analysis for C^H^CIISU 
Calcd.%: C, 79.53; H, 5.70; N, 9.05 
Found%: G, 79.29; H, 5.74; N, 9.05 


6 


H 


CI 


2 


colorless crystals (MeOH) 
mp^ee^ee'C (decomposition) 
Elemental analysis f or C^H^C^N, 
Calcd.%: C, 73.09; H, 5.45; N, 9.47 
Found%: C, 73.15; H, 5.54; N, 9.41 
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(continued) 





Example 


R1 


B 


m 


Physical properties (Recrystallization solvent) 


5 


7 


Ph 


H 


2 


pale yellow crystals (CH 2 CI 2 -EtOH) 
mp,246.5-249°C 

Elemental analysis for C A2 H y7 C\U A 
Calcd.%: C, 79.66; H, 5.89; N, 8.85 
Found%: C, 79.55; H, 6.12; N, 8.71 


10 


8 


Ph 


H 


3 


colorless crystals (AcOEt) 
mp,227.5-231°C (decomposition) 
Elemental analysis for C^H^CIN^IMHjO 
Calcd.%: C, 79.24; H, 6.11 ; N, 8.60 
Found%: C, 79.28; H, 6.09; N, 8.55 



13 



20 




23 


Example 


R 1 


B 


R A 


m 


Physical properties (Recrystallization solvent) 




9 


H 


H 


Bn 


2 


colorless crystals (AcOEt) mp,1 24.5-1 25 9 C Elemental analysis for 
C 24 H 25 CIN 4 Calcd.%: C, 71 .19; H. 6.22; N, 13.84 Found%: C, 71.22; H, 
5.97; N t 13.79 


30 


10 


Ph 


H 


Boc 


0 


colorless crystals (AcOEt-MeOH) mp,250-255°C (decomposition) 
Elemental analysis for G^yCIN^ Calcd.%: C ( 67.45; H, 5.88; N, 12.10 
Found%: C, 67.42; H, 5.88; N, 12.02 


35 


11 


H 


H 


Boc 


2- 


colorless crystals (AcOEt) mp,1 88-1 89 # C Elemental analysis for 
CjaH^CIN^ Calcd.%: C, 63.68; H, 6.56; N, 13.50 Found%: C, 63.45; 
H.6.60: N, 13.40 




12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp,192«193 Q C Elemental analysis for 
C^H^Cy^ Calcd.%: C, 64.00; H, 5.75; N, 10.66 Found%: C, 64.04; 
H, 5.59; N, 10.61 


40 


13 


Ph 


Me 


Boc 


2 


colorless crystals (AcOEt) mp,1 82.5-1 B3.5°C Elemental analysis for 
C2flH33CIN 4 0 2 Cated.%: C, 68.97; H, 6.59; N, 11 .09 Found%: C, 68.91 ; 
H, 6.41; N, 11.06 



30 




36 
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Example 


B 




W 


Physical properties 
(Recrystallization solvent) 


5 










colorless orystais (AoOEt) x 


10 


14 


ftloO 




CH 


mp,188.5-189.5lC 

Elemental analysis lor C st H n CIN 4 O a 
Cslcd.*: C, 88.85; H, 8.38; N, 10.75 
Found*: C. 88.70; H, 8.42; N, 10.70 












colorless crystals (MeOH) 


13 


15 


H 


-a 


N 


rnp r 225^-227.5°C(decomposrtion) 
Elemental analysts for C^HjoCINsO, 










CaJed.1: C, 85.81; H. 8.18; N, 14.23 


20 










FoundS: C. 8535; H. 8.21; N, 14.21 










colorless orystais(AoOEt*-n-Heptane) 




18 


H 


"Ok 


CH 


mp.159-16l'C 

BementaJ analysis for CaHnCIN^ 


23 








CalodJt: C, 88.49; H. 5.38; M. 11.41 
FoundS: C. 88.38; H. 8.27; N, 11 .37 












colorless crystals (AcOEtHso-Pr,0) 


30 










mp.154.5-158^ 




17 


H 




CH 


BementaJ analysis for C^H^CIN^, 
Calcd* C. 88.48; ri 8.38; N. 11.41 


33 










FoundS: C. B8.59; K 8.15; N. 11.38 










colorless orystais (AeOEt) 


40 


18 


H 




CH 


mp, 188.5-187.5^ 

Elemental analysis for C^H^CJN^Oj 
CalodJ: C, 88.48; H, 8.38; Ml 11.41 
FoundS: C. 8850; H, 8.43; N, 11.32 



43 



50 




37 
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Example 






Physical properties 

fRAitrvwt mlWy artian finlvant^ 


19 


CI 




colorless fine needles (AcOEt) 
1**186.5-187.5% 

Elemental snstysis for C^HmCINsOj 
CalcdJfi: C. 65.91; H. 6.15; N t 14-23 
round*, o, OOJJ/, n, o.«ii, n, i*. is 


20 


CI 




colorless crystals CMeOH) 
mp,1 95.5-196.5% 

Elemental analysis for C^H^C^O, 
CalcdJk C, 65.78; H. 5.93; N, 11-36 
round*: U, 00. 73, n, 9 mo, w, i i-ao 


21 


CI 




oolorless orystaJs (AoOEt~iso-Pr 2 0) 
mp,191 5-192% 

Bemental analysis for 0,^01^0, 
CalcdJfc: C. 66.46; H. 6.37; N, 13.84 
Found*: C, 66.42; H, 6.33; N, 13.89 


22 


Me 




colorless crystals (AcOEtHso-Pr 2 0) 
mpj 64.5-165% 

Elemental analysis for C^H^M^O, 
CelodJk: C, ?1.72; H. 7.28; N, 14.42 
Found* C. 71.40; H, 7J24; N, 14.28 




38 



EP 1 104 764 A1 



Example 


R 1 




m 


Physiosl properties 
(Re crystallization solvent) 


23 


Ph 




2 


colorless crystals (AcOEtHso-Pr,0) 
mp,185-188*C 

Elemental analysis for C 28 H a aM 4 0 2 
Calod.%: C f 80.88; H, 5.61; N, 12.48 
Found* C. 66.59; H, 5.63; N, 12.45 


24 


Ph 




2 


odorless orystals (iso-PrOH) 

mp,ie+-i70% 

Elemental analysis for CnH n CIN 4 0 
Ceicd*: C. 67.89; H. 5.70; N. 13.77 
FoundS: C. 67.62; H. 5.71; N. 13.63 


25 


Ph 




2 


pale yellowish brown crystals (AcOEt) 

mp,182-1B3t 

Bemental analysis for 

C tt H„CIH < 0'1/4H l O 
Calcd.%: C, 66.48; H, 5.45; N, 14.10 
Found* C. 68.28; H. 530; H, 14.03 


26 


H 




3 


pale brown crystals (AcOEt) 

mp,130 .5-131.5 *C 

Elemental analysis for C^^CI^O 
Cried* C. 61.72; H, 5.79; N. 18.94 
Found* G. 61.72; H» 5.76; M, 18.90 


27 


Ph 


a. 


3 


pale brown crystals CMeOH) 

Tnp.1833-184.5X 

Elemental analysis for CgHoCtt^O 
GeJod.* C, 6739; H. 5.70; N. 13.77 
Found* C, 67.91; H, 5.66; N, 13.80 




39 
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Example 


R 1 




m 


Physioal properti s 
(Recrystallization solvent) 


28 


H 


CX 


2 


paJe brown crystals (iso-Pr 2 0) 

Elemental analysis for C 17 H tl CIN 4 
CaJcd.*: C, 04.88; H. 6.08; N. 17.80 
Found*: C f $4.83; H. 0.11; N, 17.72 


29 


Ph 


(X 


2 


pale brown crystals (MeOH) 
mp,228-22rt: 

Elemental analysis for O rJ H a C\H A 
CalccLX: C, 70.07; H, 5.93; N, 14.33 
Found* C r 70.44; H. 5.98; N, 14.29 


30 


H 




2 


brown crystals 

NMR spectrum 6 (CDClOpprml .80-1 ,90(4Hjn 

)^58-2.70(4H.m).3.14-3Jt2(2H.m)A78-4^1(2 

H,m),7.88(1 H,t, J=8 JHz).7.72(1 H.t,J=8^Hz)3.1 

3(1 H,s).8^2(2H,d.J=0.5Hz) 

Mass speotrum m/z^00,3O2(M\3:1 ) 


31 


Ph 




2 


pale brown crystals (MeOH) 
mp.191-192°C 

Elemental analysis for C^H^CI^ 
Calcd.%: C. 70.11; H, 5.62; N. 14.87 
Found*: C, 70.00; H. 5.05; N, 14J80 



40 
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Example 




Physical properties 
(RecrystaJDzation solvent) 


32 


f~\ Ph 


colorless amorphous solid 

NMR spec^mdCDUSO-fUppnuOJ^H^brsXl. 

32(3H>ra) i 1.88(2H4)rsU.13(1HJ>ni) f 2.4»(9H,sX4 

.82-4.72(2Hjn)J.50-7.87(3H^n)J.74-7.82(4H.m) 

.B.ISdH.di^.l-SHrf.a^dH.d^Hz) 

(R spectrum V (KBr)cm~ ! :1B90 

Mass spectrum m/z--476,478(M*,3:1) 

Specific rotation 

[a]o W : -802* (©=0.1. DMSO) 


33 


BocN^ i 


colorless crystals (AcOEt) 
mpjl 5-218% (decomposition) 
Elemental analysis for C^CINA 
CaicdJ: C, 87.83; H. 7.13; N. 11.32 
Founds: C. 87.70; H, 7.17; M. 1 1 .23 


34 




colorless crystals (MeOrHao-PrOH) 
mp,185-188% 

Elemental analysis for C^H^Cir^O, 
CalcdJfc C. 87.42; H t 8.91; N, 11.85 
round*, w, 0/.JI, n, o.oo, i*. ■ 


35 




brown crystals (AoOEt) 
mp, 198-200% 

Elemental analysis for C^CIN^S 
Cried A C f 82 .83; H, 5.88; N, 11.27 
Founds: C. 6X74; H. 5.83; M, 11.18 
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Example 


R 1 


Physical properties 
(Recrystallization solvent) 


36 


Ms 


pale brown crystals (iso-PrOH) 
mp,202-203 fl C 

Elemental analysis for C^H^dN^O, 
Cafcd-%: C. 64.40; H. 631; H, 13.06 
Found*: C. 8439; h\ 7.04; M. 1235 


37 


n-Bu 


colorless crystals (AcOEtHso-Pr 2 0) 
mp,1 59.5-1 60.5"C 

Elemental analysis for C^H^C^Oj 
CalcdJk C, 6630; H. 7.49; N. 11 39 
Found*: C. 66.16; H, 753; H, 1132 


38 


a 


colorless crystals (Iso-PrOH) 
mp,17+-175*C 

Elemental analysis for 0^01^0,-1/4^0 
CaJod.*: 0. 6735; H. 734; M. 11.17 
FoundS: C, 67.08; H, 7.47; N. 1032 


39 


Bn 


colorless crystals (Ac0Et-iso-Pr 2 0) 
mp.1 65-1 86.5rt 

Elemental analysis for O^H^CIN^ 
Cafed* C, 88.97: H, 859; N, 1139 
FoundS: C, 6833; H. 6.72; K 10J99 


40 




colorless crystals (AcOEt) 

mp,21 9-220.5^C (decomposition) 

Elemental analysts for C 50 H»CIM 4 0,-1/4H,0 
CatedJL C. 69.08; H, 8.47; N. 10.74 
FoundS: C. 6935; K 6.41; M, 10.69 




42 



EP 1 104 764 A1 



Example 


R 1 


Physical properties 
(RecrystaJlizstion solvent) 


41 


XT 


colorless crystals (Me OH) 
mp.137-142 - C 

Elemental analysis for C^HaCIM^- 1/2H t O j 
CalodA C r 67.7B; H. 6.67; N, 10.90 
FoundS: C, 67 32; H. 6.40; N, 1042 


42 


XT 


colorless crystals OieOH) 
mp,153.5~15rfc 

Elemental analysis for C 9 H a CIN 4 O a 
CaJodJL C, 6635; H. 638; N, 10.75 
Found* C, 8634; H. 634; N. 10.78 


43 




oolorless crystals (AcOEt) 
mp,160-161"C 

Elemental analysis for C^H^CIFN^-l/BHjO 
CaJodS: C, 65.78; H. 5.96; N. 10.96 
FoundS: C. 6537; H. 5.67; N. 1034 


44 


JX. 


oolorless fine needles 

(AcOEt-n-Heptane) 

mp,180-182lC 

Elemental analysis for C a H ao CtFN 4 0 2 
CalcdJt: C. 6637; H v 534; N, 11.01 
Found*: C, 66.10; H, 5.71; K 1135 


45 




colorless crystals (Ac0EtH*o-Pr,O) 
mp,126-1293 a C 

Elemental analysis for CaH^CIFHiOj 
CaJedJS: C, 6637; H t 5.94; R 11.01 
Found* C, 6636; H, 5.76; N v 1131 
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Example 


R 1 


Physical proportion 
(RecrystaUizstion solvent) 


5 


46 


'A 


colorless crystals Gso-PrOH) 
1^.1995-200^ 

Bemental analysis for C tt H t7 C1F 4 H l 0 2 


10 






Calcd.* C. 59.74; H, 4.83; N. 9.95 
Found*: C. 59.61; H, 4.89; N, 9.90 








colorless crystals (iso-PrOH) 


13 


47 




mp5165~2175 , t 

Elemental analysis for CnHpCIF^O, 
CalocU: C, 57.89; H v 451; N, 9.64 


20 






Found* C, 5758; H. 458; N. 9.62 








colorless crystals (AoOEt) 








mp,199.5-2005«C 


23 


48 




Elemental analysts for C^HjoCINgO, 
CaJcdJK: C f 6551; H, 6.15; N. 14.23 
FoundV- C. 65.77; H, 5.99; M, 1455 


30 






colorless prisms 
(AoOEt-n-Heptane) 


35 


49 




mp.182-183"C 

Bemental analysis for Crrr^oCI^O^ 
Calcd.* C, 6551; H. 8.15; N, 1453 
Found*: C. 65.95; H, 656; N, 1454 


40 






colorless prisma (AcOEt) 
mp513-214 < t 




50 




Bemental analysis for C^CIN^O, 


45 






CaJcd.*: C, 6551; H. 6.15; N. 1453 
Found*: C. 6557; R 650; N. 1453 



30 



55 




44 
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Example 


R 1 


Physios* proper* s 
(Re rystaflization solvent) 


5 






odorless crystals (MeOH) 




51 


XT 


mp.i79-i88 < te 

Elemental analysis for C^H„CIN 4 0 2 S 


10 




CalcdS: C, 04.85; H. 0.19; N, 10.43 
Found*: C. 84J2; H, 6.45; N. 10.37 








colorless crystals Oso-PrOH) 


15 


52 


XT 


ciomenm snaiysjs tot u^ri^pv^i r 3 n 4 
CsJod.%: C, 6231; H, 5.41; N. 10.02 


20 






round*: u, oZ~Z4; H, 5.42; N, 9.99 








colorless crystsis (Ac Oct) 


25 


53 




mp,224-225*C 

Ptnmftnt al anaKMi'a 4Ur P 14 /Mil n 

uomonui ■nsaysis ror Ufinnm^Uj 






Cated.* C, 72D1: H. 8.22; N, 9J38 
rounds: u, 7Z.0Z; H, 6.Zi; N, 9.92 


30 






colorless orystsls uso— rrOH; 




54 


- 


Elemental analysis for C^H^CI^O, 


35 




CsJod.V C, 7043; H v 8J>5; H t 9.61 

FnaifvflL' r* no DO* M A ftft* M 0 *Q 
rounai. OV4HJ* n, Oalo v ra, tfJMJ 








colorless crystals (MeOH) 


40 






mp,190.5-19rfc 




55 


p 


Elemental analysis for OsHgCIN^O, 
CatedA C, 5433; ti, 6j08; N. 11.65 


45 






Found*: C, 6433; H, 0.27; M, 11.69 




45 
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Example 


R 1 


rc 


Physical properties 
(Recryetaiftzation solvent) 


56 


p 


Me 


pais yellow crystals Gso-PrOH) 
mp,185.5-186^C 

Elemental analysts for C 27 H s N 4 O s 
CalodJl; C. 70.41; H, 7.00; N, 12.16 
Found*: C, 70.32; H. 7.19; N. 12.13 


57 


p 


Ct 


colorless crystals (MeOH) 
mp,1515-153t: 

Elemental analysis for CmH^CJN^OjS 
Calcd X: C. 62.83; H, 5.88; N, 1 1 .27 
Founds C. 62-77; H, 6.01; N. 11.24 


58 


p 


Me 


pale yellow crystals Gso-PrOH) 
mp.181.5-182.5t; 

Bemerrtal analysis for C^^N^S 
Calcd JL C, 68.04; H. 6.77; N, 11.75 
Found*: C, 67.86; H. 6.99; N. 11.63 


59 


p 


CI 


colorless crystals (AcOEt) 
mp t 197-198% 

Elemental analysts for CaH^CtNsO^S 
CaicdJfc C, 60.29; H» 5.67; N. 14J36 
Found*: C, 59.98; H, 5.54; N. 13.84 


60 


p 


Me 


colorless crystals (AoOEt-iao-Pr 2 0) 
mp,191-193'C 

Bemental analysis for C^H^ri^S 
CalcdJL* C. 65.38; H, 6.54; N. 14.66 
Found*: C, 65.34; H, 6.53; N. 14.43 




46 
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Example 


R 1 


Physical properties 
(RecrystaJlizatiofi solvent) 


61 




yellow amorphous solid 

NMR spectrum d (CDCI^pm: 

1 J)6-1.09(^^) t 1^0-1.40(1riin)J40-1.45 ( 2rim) 

J.44(9H^U2-1-W(2am)Z55-2.82(2H^) i 3J05(3 

H.s)A0O-4J0(2H^).^e2(2H t tJ=7^H2),7^7-7-30( 

2H.m),7.61(1H4.J==7Hr)J.67-7.71(3H,m).6.14<1H4. 

J=7.5Hz)JJ24<1H,d^7.5Hz) 

CR spectrum l/(KBr)cm* 1 :1692 

Mass speotnim m/zzWQT) 


62 


'tV 


colorless crystals CAcOEt) 
mp,195-198TC 

Bemental analysis for C^ B F 9 N 4 0 1 
CaJodJk C, 62.14; K 5.21; M, 9.99 
Found* C. 62JD7; H. 5.25: H, 9.94 


63 


jO 


paie yellow crystals (AoOEt) 

mp,1 995-200 JSX 

Bemental analysis for CnHn^O, 
CaJodJ: a 7IJ1: H, 7.05; H, 14.85 
Found* C. 71-37; H, 7.14; M» 14.83 


64 




colorless crystals (MeOHHso-Pr t O) 
mp,177.5-179 < e 

Bemental analysis tor CwH^FjM^ 
CafcdJ: C. 6830; H. 6.18; N, 10.40 
Found): C. 66 J9; H, 6.08; M 10.37 


65 


„p 


pale brown crystals (AcOEt) 
mp.193-194% 

□omental analysis for C I7 H B N 9 0 2 
CeJodJU C. 7056; H. 7.24; N, 15.24 
Found*: C, 70.61; H. 7.18; N, 15.21 
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R 1 


R 1 


Physical properties 
(Recrystailization solvent) 


66 


-p 


a 


colorioss crystals (EtOH) 
mp^40-241 °C (decomposition) 
Elemental analysis for C^H^CIN^ 
CalcdJL C. 62.43; R, BM; N. 17.47 
FoundS: C. 62.40; H, 6.02; N, 1751 


67 


"p 


Me 


colorioss crystals (EtOH) 
mp ,228 .5-230*0 (decomposition) 
Bemental analysis for C It H 1 ,M t O, 
Calcd.%: C. 87 JO; H. 7.00; N. 18.25 
Found*: C. 67.72; H, 6.S3; N, 18.24 


68 


«p 


Mo 


brown amorphous solid 

NMR spectrum A (CDCI,)ppm:1.10-1.20(2H.m) t 1.4 
8(9H,s),1 .40-1 .60(3H,m),1 .90-1 .98(2H P m) r 2.6O-2.70{ 
2H.m) t 3.04(3H,s)^.86(3H^),4.05-4.15C2H^n).4.74Q 
H.t v J^Hz) v 6.30(1H v t v ^.5Hz) t 632(1H.d v J=^5Hz).6. 
88(1 H,s).7.60<1 HXJ=8Hz).7.67(1H.t,*=8Hz).8.1 6(1H 
d,J=8Hz).8.23(1 H,d. J=8Hz) 
IR spectrum v(KBr)cm M :1688 
Mass spectrum m/z:473(M*) 
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Example 


R» 


R 1 


Physical properties 
(Recrystaflization solvent) 


69 




CI 


yellow amorphous solid 

NMR spectrum & (CDC^ppm: 

1 .05-1 .1 5<2H,m),1 .40-1 .50(3H,m),1 .45(9H,s).1 .83-1 .90( 

2H i m)^2(3H^)Z60-2.70(2H.m) t 4.0O-4.10(2H^n) i 4.60 

-4.65(2H l m) i 7I>6(1 HjJ. J=5.5Hz),7.51 (1 H,d. J=5.5Hz).7.6 

8-7.75(2H,m),8.1 6(1 H,d. J=7.5Hz).8.24<1 H.d. J=7.5Hz) 


70 




Mo 


CI 


pale yellow crystals (EtOH) 
mp.192-193% 

Elemental analysis tor C^rl,, CINQS' 5/4 H,0 
Calc<LS: C. 60.77; H. 6.33; N. 1050 
Found*: C. 60 .82; H. 8.08; H, 10.17 


71 




Me 


yellow amorphous sofid 

NMR spectrum 8 (CDCI^pm: 

1 .02-1 .08(2H,m),1.44(9H f 8).1 .44-1 50(3H,m) f 1.80-1. 90( 

2H^)J^l<3H^)Z*>-2.7^ 

2Km).459(2HXJ=75Hz) J.06(1 H.d. J=5.5rfaX7.48(1 HA 
J^.5Hz)7.6(^7.65(2H.m)3-l4(1H.d.J^HzJJ^3(1rid.J 
=*Hz) 

IR spectrum V (KBr}om M :1688 
Mass spectrum m/z:490(M*) 


72 


3 


Me 

5 


Me 


pale yellow crystals (AcOEt) 
mp.141-142t 

Elemental analysis for CmH^N^OjS- 1/4H,0 
CaJcdJl: C, 67.92; H, 7.02; M, 11.31 
Found* C, 67 .86; a 6.84; N, 11.25 



Example 73 

tert-Butyl 4-{2-(4-chloro-2-hydroxy-1 H-imidazo[4,5-c)quinolin-1 -yl)-ethyl]-1 -piperidinecarboxylate 

[0095] To a solution of 0 60 g of tert-butyl 4-(2-(3-amlno-2-chloro-4-qulnolylamlno)-ethylJ-1-plperidlnecart)oxylate 
and 0.44 g of triphoagene in 1 0 ml of 1 ,2-dichloroethane, 0.41 ml of triethylamine was added dropwise, and the mixture 
was stirred at room temperature for 1 hour. The reaction mixture was neutralized with saturated aqueous sodium 
hydrogencarbonate solution, and extracted with 1 ,2-dfchloroethane. The extract was washed with saturated brine, and 
dried, and the solvent was evaporated. The residue was washed with dilsopropyl ether to give 0.57 g of colorless 
crystals. Recrystallizatlon from 1 ,2-dlchloroethane gave colorless crystals having the melting point of from 222 to 
223*C 



Elemental analysis for C22H 27 CIN 4 0 3 


Calculated % 
Found % 


C, 61.32; 
C, 61.15; 


H, 6.32; 
H, 6.34; 


N, 13.00 
N, 13.00 



49 
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Example 74 

tert-Butyl 4-[2-[4-chloro-2-(4-methanesulflnylphenylH^^^ 

[0096] To a suspension of 0.63 g of tert-butyl 4-{2-[4-ch|oro-2-(4-methytthio-phenyf)-1 H-imidazo[4,5-c]qulnolln-1 -yl] 
ethyl]-1 -piperidinecarboxylate in 18 ml of 1 ,4-dloxane, a solution of 0.38 g of sodium periodate In 6 ml of water was 
added dropwise, and the mixture was stirred at 50°C for 13 hours. The reaction solution was concentrated, and the 
residue was purified by silica gel column chromatography using 1 ,2-dlchloroethane - methanol (1 0:1) as an elutlng 
solvent to give 0 47 g of a colorless solid. Recrystalllzation from a mixture of isopropanol and water gave colorless 
crystals having the melting point of from 1B3 to 186°C. 



Elemental analysis for C^HaaCIN^aS • 1/4H 2 0 


Calculated % 
Found % 


C, 62.46; 
C, 62.33; 


H, 6.06; 
H,5.90; 


N, 10.05 
N, 9.91 



Example 75 

tert-Butyl 4-[2-[4<hloro-2-(4«methanesuIfonylphenyl)-1 H«imidazo[4,5-c)-qulnoHn-1 -yl]ethyl]-1 -piperidinecarboxylate 

[0097] To a solution of 0 40 g of tert-butyl 4-[2-[4-chloro-2-(4-methylthiophenyl)-1H-imida2ot4,5 -c]quinolin-1-yl] 
ethyl]- 1 -piperidinecarboxylate In 20 ml of 1 ,2-dlchloroethane, 0.40 g of m-chloroperbenzolc acid was added portionwise 
little by tittle, and the mixture was stirred at room temperature for 1 hour. The reaction mixture was neutralized with 
1 0% aqueous sodium hydroxide solution, and extracted with 1 ,2-dichloroethane. The extract was washed with satu- 
rated aqueous sodium hydrogencarbonate solution and dried, and then the solvent was evaporated. The residue was 
washed with a mixture of diisopropyl ether and diethyl ether to give 0.42 g of colorless crystals. Recrystallization from 
methanol gave colorless crystals having the melting point of from 149 to 156*C. 



Elemental analysis for C^H^dN^S • 1/4H 2 0 


Calculated % 
Found % 


C, 60.72; 
C, 60.72; 


H, 5.89; 
H.5.81; 


N, 9.77 
N, 9.67 



Example 76 

4-Hydroxy-2-phenyl-1 -[2-(4-piperidyl)ethyt]-1 H-imidazo[4,5-c]quinoline 

[0098] A solution of 871 mg of 4<hloro-2-phenyM -{2^4-piperidyDethyl]-1 H-imidazo[4,5-c]quinoline and 2.5 ml of 6 
N hydrochloric acid in 8 ml of 1 ,4-dloxane was refluxed for 3 hours. The reaction mixture was adjusted to pH 1 0 with 
10% aqueous sodium hydroxide solution, and added with potassium carbonate, and then extracted with 1 ,2-dichlo- 
roethane. The extract was dried, and the solvent was evaporated. The resulting residue was washed with ethyl acetate 
to give 522 mg of pale brown crystals. Recrystallization from methanol gave pale brown crystals having the melting 
point of from 242.5 to 244*C. 



Elemental analysis for C23H24N4O • 1/4H 2 0 


Calculated % 
Found % 


C, 73.28; 
C, 73.32; 


H, 6.55; 
H, 8.45; 


N, 14.86 
N, 14.77 



[0099] In accordance with the method of Example 76, the compounds of Examples 77 through 79 were obtained. 
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Example 


B 




m 


Physical properties 
(ReerystaJfizstion solvent) 


77 


CI 




2 


colorless crystals (MeOH) 
mp ,269-280 (decomposition) 
Elemental analysis for C^H^CIN^ 
CalcdS: C, 88.48; H, 5.99; N r 13.31 
Found%: C, 88.32; H. 8J07; M. 13.29 


78 


H 


■cx 


1 


colorless crystals [hydrochloride] 
NMR sMctmm & (DMSO— A Vmm- 

1 -58(2H,q. J=1 1 .5Hz).1.74(2H.d t J=1 1 .5Hz) 2A0-22 
5(1H,m).2.79(2H,q.J=1 1£Hr),3*4X2H,cW=1 1.5Hz). 
454(2H, d. J=7.5Hz),7.29(1 H.t, J=8Hz).7.49<1 H.d.J= 
8Hz),750(1H,t t J=8Hz) i 8^0(1H r d f ^8H2).8-38(1H f j 
).8 .84(1 H,br»X8.95(1 H J>re) r 1 1 .62(1 H.s) 
VR spectrum V (KBr) cm" 1 .3544,3228, 1692 
Mass spectrum m/z2820yT) 


79 


H 


-a 


1 


odorless crystals [hydroohlorido] 

NMR spectrum t (DMSO-dJppm: 

1 .85-1 5.00-2.15(1 H,ro).2.84(2H,Q.J=12H 

z)^^rW^12rb)A18(2H^^=5Hz).451(2rW. 

^7^Hr)J^7(iat^J5Hz)J.40-7.80(7H^n) t 7^7 

(1 H.d. J=8Hz),8 2\ (1 H^) J 0.83(1 Hi>rs).1 1 .58(1 *s) 

IR spectrum V (KBr) cm H -^416,1672 

Mass spectrum m/z372(M*) 



Example 80 

tert-Butyl 4-{2-(4-phenoxy-1 H-imidazo[4,5-c]quinolln-1 -y1)ethy1)-1 -plperidlnecarboxylate 

[0100] A mixture of 4.46 g of tert-butyl 4-[2-(4-chloro-1 H-imidazo[4 p 5-c]quinolin-1 -yl)ethyt]-1 -piperidinecarboxylate, 
1 0.1 g of phenol and 1 .80 g of potassium hydroxide was stirred at 1 20*C for 7 hours. The reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed 
successively with 10% aqueous sodium hydroxide solution and saturated brine, and dried, and then the solvent was 
evaporated to give a brown liquid. The resulting brown liquid was purified by silica gel column chromatography using 
ethyl acetate as an elutlng solvent to give 3.59 g of a colorless solid. Recrystailizatlon from a mixture of ethyl acetate 
and n-hexane gave colorless crystals having the melting point of from 130.5 to 132.5*C. 



Elemental analysis for C2 B H 32 N 4 0 3 


Calculated % 
Found % 


C, 71.16; 
C, 71.10; 


H.6.83; 
H.7.10; 


N, 11.86 
N, 11.69 



[0101] In accordance with the method of Example 80, the compounds of Examples 81 through 87 were obtained. 
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* r 




Example 


R 1 






Physical properties 
(Reorystallizatfon solvent) 


81 


H 


-a 


H 


colorless crystals (MeOH) 

mp,1 525-1 535v 

ElamsntaJ analysts for C^H^O 
CalocLX: C, 77.88; H, 654; N. 12.11 
Found%: C, 78.00; H. 8.29; N, 1255 


82 


H 


-a 


H 


colorless orystals (AoOEt-iso-Pr a O) 

1 D"7_1 PQ K°f* 

ElsmsntaJ analysts for C 73 H tt N 4 0 2 
Calcd.%: C v 72.44; H. 652; N, 1352 
Found*: C, 72.35; H, 856; N, 13.42 


83 


H 




F 


colorless crystals (CHtCfe-iso-Pr-jO) 
1*^,2065-208% 

Qemental analysis for ChHjbFIW 1/8H,0 
CaiodJL- C. 69.07; H, 555; N. 1259 
Found*: C. 69.11; H, 5.74; N. 1255 


84 


Ph 




H 


odorless crystals (MeOrHso-Pr 2 0) 
mp.2Q5-2075 0 C 

Elemental analysis for C^H^CV 1/2H,0 
CoJcdJL C, 74.53; H. 655; N. 1151 
Found%: C. 7452; H. 6.37; N. 11.10 
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Example 


R 1 






Physical properti s 
(Recrystallization solvent) 


85 


u 
n 




r 


odorless crystals (AcOEt-ir-Hexane) 

mpJ33.5-135.5°C 

Be mental analysis for C 2 ,H, 1 FN 4 O i 
CalcdJt: C v 88.55; H. 6.37; N, 11.42 
Found*; C. 88.37; H, 8.47; N. 11.25 


86 


Ph 




H 


colorless crystals Oso-PrOH) 
mp,207-208 < £ 

Elemental analysis for C^Hj^O, 
CsJcdJt: C, 74.43; H, 6.61; N. 10.21 
Found*: C, 74.38; H, 8.68; N. 10.14 


87 


H 




H 


pale purple crystals 

NMR spectrum d (DMSO-dJppm: 

1.64-1 .72(4H.m)j«5-2^8(4H t m) ( 2^8(2H 1 t,^7 

Hz).4 JNM2HX J=7Hz),7 J25~7^1 (3H.m),7.45-7.4 

9(2H,m).7J3-7.6D(2H^n),7.72(1H,d,U=7Hz)3^9 

<1HAJ=7rfa).8.37(1H,a) 

Mass spectrum m/z^58QyT) 



Example 88 

tert-Butyl 4-[2-(4-amino-1 H-imidazo[4,5-c)quinolin-1 -yl)ethyl]-1 -piperidinecarboxylate 

[0102] A mixture of 4.40 g of tert-butyl 4-[2-(4-phenoxy-1 H-imidazo[4,5-c]-quinoiin-1 -yi)ethyl]-1 -piperidinecarboxy- 
late and 34 5 g of ammonium acetate was stirred at 140°C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
was washed with sarurated brine, and dried, and then the solvent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chloride - methanol (100:1 to 20:1) as eluting solvents, and 
washed with dilsopropyi ether to give 1 .88 g of colorless crystals. Recrystallization from ethyl acetate gave colorless 
crystals having the melting point of from 193 to 193.5*C. 



Elemental analysis for C^HjqNjOj 


Calculated % 
Found % 


C, 68.81; 
C, 66.93; 


H, 7.39; 
H, 7.48; 


N, 17.71 
N, 17.66 



[0103] In accordance with the method of Example 88, the compounds of Examples 89 through 92 were obtained. 
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Example 




Physical properties 
(R ©crystallization solvent) 


09 




colorless crystals (EtOH) 

mp v 191.5-1§2lC 

elemental analysts for t»^«r%7fif 
CaJcd5: C. 74.77; H. 7.06; N. 18.17 
Found*: C. 74J7; H. 7.18; N. 16J06 


Af| 
W 




colorless crystals (MeOH) 

mp.231. 5-232.5^ 

ciementai analysis tot rizgNgis 
Calcd C. 67.63; H. 6.87; N, 20.76 
Found*: C, 67.46; H, 6.79; N, 20.63 


91 




coloriess crystals (EtOH) 
mp ,1 68-1 B1*C 

Elemental analysis tor C^H^N, 0 2 
CalcdJt: C, 65.37; H, 6.86; N, 19.06 
Found*: C. 85.52; H v 6.76; N, 18.83 


92 




paJe yellow crystals [fumarate] 

(DMfHso-Pr a 0) 

mp J 95-1 97% (decomposition) 

Elemental analysts tor C n H lf M 9 -C 4 H 4 0 4 ' 

5/414,0 

CalcdJt C, 57.20; H. 6.12; N, 18.68 
Found*: C. 57.20; H. 6.23; N. 1653 



Example 93 

tert-Butyl 4-[2-(4-dimetoylairtino-2-phenyl-1 H-lmkJa2o[4,5-c]qulnolin-1 -yl)-ethy1]-1 -piperidlnecarboxylate 

[0104] A mixture of 0.69 g of tort-butyl 4-[2-(4-chloro-2-phenyi"1H-lmlda2o[4,5-cl-qulnolln-1-yl)ethyl]-1 -piperidlne- 
carboxylate and 7 ml of 50% aqueous dimethylamine solution was stirred in a sealed tube at 80*C of outer temperature 
for 2 hours. The reaction solution was added with water and extracted with ethyl acetate. The extract was washed 
successively with water and saturated brine, and dried, and the solvent was evaporated. The residue was washed 
successively with isopropanol end diisopropyt ether to give 0.52 g of coloriess crystals. Recrystallization from isopro- 
panol gave coloriess crystals having the melting point of from 170.5 to 171 .5°C. 



Elemental analysis for C 30 H 37 N 5 0 2 


Calculated % 
Found % 


C, 72.12; 
C, 71.95; 


H, 7.46; 
H, 7.72; 


N, 14.02 
N, 13.83 



Example 94 

tert-Butyl 4-{2-{4-(4-methy!plperaztn-1 -yl)-2-phenyM H-imldazo[4,5-cl-quinolln-1 -yl)ethyl]-1 -piperidlnecarboxylate 

[0105] A mixture of 0.80 g of tert-butyl 4-{2-(4<hloro-2-phenyl-1H-lmlda20-[4 l 5-c]quinolln-1-yDeu^yO-1-plperidine- 
carboxylate and 1 ml of N-methylplperazlne was stirred at 80*C for 8 hours. The reaction mixture was added with 
saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl acetate. The extract was dried, and 
the solvent was evaporated. The residue was purified by alumina column chromatography using ethyl acetate - n- 
heptane (1 :3 to 1:1) as elutlng solvents, and washed with a mixture of dllsopropyl ether and n-heptane to give 0.74 g 
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of colorless crystals. Recrystalllzatlon from ethyl acetate gave colorless needles having the melting point of from 140 
to141°C 



Elemental analysis for C^H^NqOj 


Calculated % 
Found % 


C, 71.45; 
C, 71 23; 


H t 7.63; 
H, 7.65; 


N, 15.15 
N, 14.99 



[0106] In accordance with the methods of Examples 93 and 94, the compounds of Examples 95 through 102 were 
10 obtained. 



13 




\ 20 

1 



23 



33 



40 



43 



50 



r: 
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Example 


R* 


Physical properties 
(R crystallization solvent) 


95 


NHMe 


odorless crystals Gso-PrOH) 
mp,161-162 fl C 

Elemental analysis for 0^^-1/2*1,0 
CalcdJl: C. 70.42; H. 7.34; N, 14.16 
Found* C. 70.31; H, 7.23; N, 13.95 


96 


A 

H 


colorless crystals Gso-Pr t 0) 
mp.1 62-1 62.5*0 

EJementaJ analysis for C,,r!, 7 »MV 1/2 H,0 
CaJodA: 0. 71.51; H. 7.38; N. 13.45 
FoundX: C t 71.73; H. 7.35; N, 13.09 


97 




colorless needles (MeOH) 

mp f i / i 1 / a v 

Elemental analysis for 0 n H 41 M t O 2 
CaJodJt: C. 73.44; H, 7.66; N. 12.98 
FoundX: C. 73.44; H, 7.B8; N. 12.93 


98 




colorless crystals Gso-PrOH) 
mp,189-~l90t? 

EementaJ analysis for C^H^N^O, 
Calcd-X: C, 70.95; H. 7.26; N. 12.93 
FoundX: C. 71.22; H. 7.47; N, 12.94 


99 


NHBn 


paio nrown amorpnous soiiq 
NMR spectrum d (OOCIJppm: 
0J^-1.06(2H^)JJ25-1.40(3H^nXl.43(9Ka)J.8O-1. 
90(2H^)^50^2.6tX2H v m) r 3.85-4^5(2Hjn).4.59(2H.t 
, J=7.5Hz)A96ttH,d,J=5.5Hz).6.1 1 (1 H,W=5.5Hz) JJ2 
4-7-28(1 H.m)J.30-7.35<3H jn).7.48<2H.d. J=75Hz)J. 
50-7J5(4H,m)J.6^7.66(2rim)J>4-7.96(2H^Ti) 
IR spectrum V (KBr) cm~' 3436, 1690 
Mass spectrum m/c561(fcr) 
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Example 


R* 


Physical properties 


100 




pete yellow amorphous solid 

runn spectrum o v^H/V/ifyppm* 

1 .00-1 .08<2H,m),1 .30-1 .35(1 H.m),1 ,38-1 42(2H.m),1 . 

43(9H,s),1 .83-1 .90C2H jn)^57(2H,brs).3.98(2H4>rs),4 

.B1(2H.tJ=7.5Hz),4J9(2H,d.J=6Hr).7.33-7^5(1H t mX 

7^9(2H.d > a=8Hr).7.51-759(4H^i) r 7.e4-7.B7(2rim),7 

J8-7.89(1H ? mX7.98-7.97(1H^n) f 8-53(2H.d.J=6rte) 

IR spectrum V (KBr) cm~':3428.1692 

Mass spectrum m/rf62(lT) 


101 




pale brown amorphous solid 
NMR spectrum 6 (CDCI^pm: 

85(2H^^2.6^H.m).3J9(3H^)^.90-4J»(2rUii 
).4.59(2H.W=7.5Hz) f 4 AliZHJ. J=5.5Hx),8.05(1 HJ>rs) 
,8^e(2H,d,J=85Hz),7-31(1H,t.a=7^Hz)J.40<2HAJ= 
8^Hz)J.51-7.B0(4H.m)J.60«7J5(2H.m)7.94X2H,d.J 
=8SHz) 

IR spectrum V (KBr) cm* 1 3432,1 892 
Mess spectrum m/z£91(M*) 


102 




colorless amorphous solid 

NMR spectrum d (DMSO-o^ppm: 

0 R7f9H a .b5Uy) 1 90-1 35faM m) 1 lAfflM O 1 7"5f9 

V«0 / V*n l l| l v~9n£/i 1 m£i%* 1 ■v9\vrl v ITI/ a 1 .*)0\9n ( 9/» I ./ 

H,o,J=7^H2)^^4(2HX^=12-5Hz)4.77(2H,d.J=1Z5H 

z),4.84(2HXJ=7.5Hd.8^9(1H.t^Hz)JJ4(2HXJ i ==« 
Hx) J.440 HXJ=7.5Hz).7.58(1 H.t.J=7.5Hz) J.60-7.B7 
(3H,m).7.7B-7J2aH^n),7.87(1H f d.J=7^Hz).8.1B(1H. 
d\J=7J5Hz) J^4(2rid^=8Hz}^.03(1 Its) 
IR spectrum V (KBr) cm"* , :2932,1B92 
Mass spectrum m/z5470r) 



Example 103 

4-Amlno-2-phenyM -{2-{4-plperioyi)ethy1]-1 H-lmtdazo[4,5-c]quinollne trtfluoroacetate 

[0107] A mixture of 0.30 g of tert-butyl 4-[2^4-(4^ethoxyben2ytamino)-2-phenyl-1H*lmida2o[4 l 5-c]qulnoljn-1-yO 
ethylj-1 -piperidlnecarboxylate and 9 ml of trffluoroacetic add was stirred at 65°C of outer temperature for 6 hours. The 
reaction solution was concentrated, and the residue was added with Isopropanol. The precipitated crystals were col- 
lected by filtration, and washed with dlteopropyl ether to give 0.31 g of pale yellow crystals. Recrystailizetion from a 
mixture of ethanol and Isopropanol gave colorless crystals having the melting point of from 223 to 224*C. 



Elemental analysis for C^H^Ng • 2CF 3 C0 2 H • H 2 0 


Calculated % 
Found % 


C, 52.51; 
C, 52.81; 


H,4.73; 
H, 4.45; 


N, 11.34 
N, 11.81 
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Example 104 

1 -[2-(4-Chloro-2-phenyM H-imldazo [4,5-c]quinolin-1 -yl)ethyl]-4-piperidinone 

5 [0108] A mixture of 0.39 g of 1 -{2-(4-chloro-2-phenyl-1 H-lmidazo[4,5-cJquinolln-1 -yl)ethyl)-4,4-ethylenedloxyplperi- 
dine and 4 ml of concentrated sulfuric acid was stirred at room temperature for 30 minutes. The reaction mixture was 
poured into ice-water, adjusted to pH 11 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. 
The extract was washed with saturated aqueous sodium hydrogencarbonate solution and dried, and then the solvent 
was evaporated to give 0.42 g of a colorless liquid. The resulting liquid was purified by alumina column chromatography 

10 using ethyl acetate • n-heptane (1 :1) as an eluting solvent to give 0.32 g of colorless crystals Recrystallization from 
isopropanol gave colorless needles having the melting point of from 163 to 165°C. 





Elemental analysis for C^H^CIr^O 


13 


Calculated % 


C, 68.23; 


H, 5.23; 


N, 13.84 


Found % 


C, 68 26; 


H.5.31; 


N, 13.78 



Example 105 



20 1 -{2-(4«Chloro-2-phenyM H-lmldazo[4,5-c]qulnolln-1 -yl)ethyl]-4-plperidlnone oxlme 

[01 09] A mixture of 0.20 g of 1 -[2-(4-chIoro-2-phenyl-1 H-imldazo[4 ,5-c]qulnolln-1 -yl)ethy1]-4-pipertdlnone, 0.04 g of 
hydroxylamine hydrochloride, 0.09 g of sodium acetate and 4 ml of methanol was stirred at room temperature for 1 
hour. The reaction solution was concentrated, and the residue was added with aqueous sodium hydrogencarbonate 
23 solution, and extracted with ethyl acetate. The extract was washed with saturated aqueous sodium hydrogencarbonate 
solution, and dried, and the solvent was evaporated to give 0.25 g of a colorless solid. Recrystallization from ethyl 
acetate gave colorless crystals having the melting point of from 201 to 207°C (decomposition). 



Elemental analysis for C^H^CINjO • 1/2H 2 0 


Calculated % 
Found % 


C t 64.41; 
C, 64.75; 


H, 5.40; 
H, 5.32; 


N, 16.33 
N, 16.09 



Example 108 

33 

tert-Butyt 4-[2-(2-phenyM H-imidazo[4,5-c]quinolin«1 -yl)ethy1]-1 -piperidinecarboxylate 

[01 10] A suspension of 0.80 g of tert-butyl 4-[2-(4-chloro-2-phenyM H-imidazo-{4,5-c]quinolln-1 -yl)ethyl)-1 -piperidi- 
necarboxylate and 0.30 g of 5% palladium on carbon In 80 ml of methanol was catalytically hydrogenated at ordinary 
44 temperature under atmospheric pressure for 12 hours. After the reaction, the catalyst was filtered off, and the filtrate 
was concentrated. The residue was purified by silica gel column chromatography using ethyl acetate - n-heptane (1 : 
1 to 4:1 ) as eluting solvents and washed with dlisopropyl ether to give 0.49 g of pale yellow crystals. Recrystallization 
from dlisopropyl ether gave colorless crystals having the melting point of from 138 to 139*C. 



43 


Elemental analysis for C^H^N^ 




Calculated % 


C, 73.66; 


H, 7.06; 


N, 12.27 




Found % 


C, 73.46; 


H, 7.21; 


N, 12.17 



[0111] In accordance with the method of Example 106, the compounds of Examples 107 through 109 were obtained. 



33 
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Example 




m 


Physical properties 
(Recrystaibzatoon solvent} 


107 


-a 


1 


colorless crystals [hydrochloride] 
CMeOH) 

mp^58-261% (decomposition) 

Bomentai analysis for 

CuHuN^HCJ-rM* 
CaledJ: C, 53.79; H. 6.21; N, 15.68 
FoundS: C, 53.49; H, 6.14; N, 15.67 


108 


-a 


2 


colorless crystals [hydrochloride] 

(MeOH-CJCHsCHbCI) 

mp f 220-233°C (decomposition) 

Elemental analysts for 

C 17 HifN4-2HCI- 1/211,0 
Calcd.%: C. 5836; H, 6.40; N, 15.48 
FounoS: C, 5636; H. 6.18; N, 1535 


109 




2 


oolorless orystals [hydrochloride] 

(UeOrHso-Pr,0) 

mp.225-238 1 (decomposition) 

Bementsj analysis for 

C^Hn^^HCI-l/SHjO 
CalodJ: C, 6137; K 7.41; N. 13.61 
FoundX: C. 8133; H. 7.44; N. 1330 



Example 110 

4-Chloro-2-phenyl-1-{2-(4-plperldyl)ethyl]-1H-imlda2o[4,5-c]qulnollne hydrochloride and fumarate 

[0112] A mixture of 3.64 g of 4<hloro-2iDhenyl-H2-(N-trtphenylmethyl^^iperioVI)ethyi)-1H-im(da2o[4 l 5^]quino- 
line, 30 ml of methanol and 1 0 ml of trtf luoroacetlc add was stirred at room temperature for 1 hour. The reaction mixture 
was concentrated, and the residue was washed successively with ethyl acetate and diethyl ether to give pale brown 
crystals (trilluoroacetate). The resulting crystals were added with ethyl acetate, and extracted with water. The aqueous 
layer was adjusted to pH 11 with 10% aqueous sodium hydroxide solution, and extracted with a mixture of 1 ,2-dtehlo- 
roethane and methanol. The extract was washed with saturated brine, and dried, and then the solvent was evaporated 
to give 1 74 g of a colorless liquid. A part of the colorless liquid was converted into hydrochloride in a conventional 
method. Recrystalllzatfon from methanol gave colorless crystals having the melting point of from 257 to 265°C (de- 
composition). In the same manner, fumarate was prepared in a conventional method. Recrystalllzation from methanol 
gave colorless crystals having the melting point of from 1B5.5 to 188.5°C (decomposition). 

Hydrochloride: 

[0113] 



Elemental analysis for CjgHjaCIN* • HCI • HjO 


Calculated % 
Found % 


C, 62.02; 
C, 62.08; 


H, 5.88; 
H, 5.77; 


N, 12.58 
N, 12.60 
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Fumarate: 
[0114] 



Elemental analysts for C^jH^ 


CIN 4 • C 4 H 4 0 4 • H 2 0 


Calculated % 
Found % 


C, 61.77; 
C, 62.04; 


H, 5.57; 
H, 5.40; 


N, 10.67 
N, 10.70 



10 Example 111 

4-Phenoxy-1 -[2-(4-piperidyl)ethyl]-1 H-imidazo[4,5-c]quinoline trif luoroacetate 

[011 5] To a solution of 0.30 g of tert-butyl 4-[2-(4-phenoxy-1 H-lmidazo[4,5-c]-qulnolln-1 -yl)ethyl]-1 -piperidinecarbox- 
13 ylate in 10 ml of methylene chloride, 1 ml of trifluoroacetic acid was added at room temperature, and the mixture was 
stirred for 1 .5 hours. The reaction solution was concentrated. The resulting pale yellow solid was washed successively 
with isopropanol and dlisopropyl ether to give 0.36 g of colorless crystals. Recrystallizatlon from a mixture of methylene 
chloride and ethanoi gave colorless crystals having the melting point of from 211 to 21 6°C. 



20 


Elemental analysis for C^H^IS^O • CF 3 C0 2 H • 1/BH 2 0 




Calculated % 


C, 61.44; 


H.5.21; 


N, 11.46 




Found % 


C.61.26; 


H, 5.05; 


N, 11.47 



2s Example 112 



4-Chloro-2-phenyl-1-{2-(1 -piperazlnyl)ethyl]-1 H-imidazo[4,5-c]qulnollne methanesulfonate 

[0116] To a solution of 1 20 g of tert-butyl 4-[2-(4-chloro-2-phenyl-1 H-imida2o-[4,5-c]quinolin-1-yl)ethy0*1-piperazi- 
& necarboxylate in 12 ml of 1 ,2-dichloroethane, 1 .2 mi of methanesulfonic acid was added, and the mixture was stirred 
at room temperature for 5 minutes. The reaction mixture was added with isopropanol and ethanoi, and the precipitated 
crystals were collected by filtration to give 1 24 g of colorless crystals. RecrystaJllzation from methanol gave colorless 
crystals having the melting point of from 256 to 270°C (decomposition). 



33 


Elemental analysis for C^H^CINj • 2CH 3 S0 3 H 




Calculated % 


C, 49.35; 


H, 5.18; 


N, 11.99 




Found % 


C, 49.60; 


H, 5.11; 


N, 12.16 



40 Example 113 

4-Amlno-1 -[2-(4-piperidy1)ethyi]-1 hMmldazo[4,5-c]qulnol!ne hydrochloride 



[01 1 7] A mixture of 1 .57 g of tert-butyl 4-{2-(4-amlno-1 H-lmldazo[4,5-c]qulnolln-1 -yl)ethy1]-1 -plperldlnecarboxylate 
and 40 ml of ethyl acetate solution of hydrogen chloride was stirred at room temperature for 5 hours. The reaction 
mixture was added with water, adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
methylene chloride. The extract was dried, and the solvent was evaporated. The resulting residue was washed with 
ethyi acetate to give 1 .01 g of pale brown crystals. The resulting crystals were purified by alumina column chromatog- 
raphy using methylene chloride - methanol (40:1 to 20:1) as etuting solvents, and washed with diisopropyl ether to give 
colorless crystals. Hydrochloride was prepared in a conventional method. Recrystallization from ethanoi gave colorless 
crystals having the melting point of from 243 to 244 B C (decomposition). 





Elemental analysis forC^H^Nj • HCI 


. 3/4H 2 0 




Calculated % 


C, 59.12; 


H, 6.86; 


N, 20.28 


55 


Found % 


C, 59.10; 


H, 6.83; 


N, 20.30 



[01 18] In accordance with the methods of Examples 1 1 0 through 1 1 3, the compounds of Examples 1 1 4 through 1 66 



60 



j 
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were obtained. 



5 






Example 


R 1 


B 


m 


Physical properties (Recrystallization solvent) 


15 


114 


Ph 


H 


0 


colorless crystals (CICHjCHgCI-AcOEt) 
mp,253-256 0 C (decomposition) 
Elemental analysis for C 21 H 19 CiN 4 
Calcd.%: C, 69.51; H, 5.28; N, 15.44 
Found%: C, 69.29; H, 5.19; N, 15.27 


20 
23 


115 


H 


H 


1 


colorless crystals [hydrochloride] 
(MeOH-EtOH) 

mp,273-286 0 C (decomposition) 
Elemental analysis for C 16 H 17 CIN 4 -2HCI 
Calcd.%: C, 51.42; H, 5.12; N, 14.99 
Found%: C, 51.47; H, 5.08; N, 14.85 


30 


116 


Ph 


H 


1 


colorless crystals [fumarate](MeOH) 
mp,268-271.5 # C (decomposition) 
Elemental analysis for 
C 22 H 21 CIN 4 -1/2C 4 H 4 0 4 -3A2H 2 0 
Calcd.%: C, 62.40; H, 5.67; N, 12.13 
Found%: C, 62.52; H, 5.28; N, 12.15 


35 


117 


H 


H 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp,258-267 0 C (decomposition) 
Elemental analysis for C 17 H 19 CIN 4 -HCI 
Calcd.%: C, 58.13; H, 5.74; N, 15.95 
Found%: C, 57.88; H, 5.46; N, 15.78 


40 
45 


118 


H 


a 


2 


colorless crystals [trifluoroacetate] 

(MeOH-iso-Pr 2 0) 

mp,204-207.5 o C 

Elemental analysis for 

CiTH^C^-CFaCOjH-IMHaO 

Calcd.%: C, 48.78; H, 4.20; N, 11 .98 

Found%: C, 48.76; H, 4.34; N, 11.89 



30 




61 
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Example 


R 1 


R2 


m 


Physical properties (Recrystallizatlon solvent) 


119 


OH 


CI 


2 


pale brown crystals (CICH 2 CH 2 CI-MeOH) 

mp,240-245'C (decomposition) 

Elemental analysis for 

C 17 H 19 CIN 4 0-1/2H 2 0 

Calcd.%: C, 60 09; H. 5.93; N, 16.49 

Found%: C, 60.32; H, 5.72; N, 16.41 


120 


Me 


CI 


2 


pale brown crystals [trif luoroacetate] 
(EtOH) 

mp,201-202°C 
Elemental analysis for 
C 18 H 21 CIN 4 -CF 3 C0 2 H5/4H 2 0 
Cated.%: C, 51.62; H, 5.31; N, 12.04 
Found%: C, 51 .82; H, 5.12; N, 12 22 


121 


CF 3 


CI 


2 


colorless crystals [trifluoroacetate] 
(EtOH) 

mp,233-235°C 

Elemental analysis for 

C 1B H 18 CIF 3 N 4 -CF 3 C0 2 H 

Calcd.%: C, 48.35; H, 3.85; N, 11.28 

Found%: C, 48.31; H, 3.88; N. 11.21 


122 


Ph 


H 


2 


colorless crystals [hydrochtoride](EtOH) 

mp,191.5-192.5*C 

Elemental analysis for 

C 23H 2 4N4"2HCI-H 2 0 

Cabd.%: C, 61 .74; H, 6.31; N, 12.52 

Found%: C, 61.69; H. 6.51; N, 12.44 


123 


Ph 


CI 


3 


colorless fine needles(trifluoroacetate] 
(EtOH) 

mp,260-263°C (decomposition) 
Elemental analysis for 
C^H^CIN* . CF 3 C0 2 H 
Calcd.%: C, 60.17; H, 5.05; N, 10.80 
Found%: C, 59.94; H, 5.08; N, 10.80 



XsX, 



Example 


R2 


B 


W 


Physical properties (Recrystalllzation solvent) 


124 


Me 


H 


CH 


colorless crystals [hydrochloride)(EtOH) 

mp r 1 99-201 9 C 

Elemental analysis for 

C24H2 6 N4-HCI-7/2H 2 0 

Calcd.%: C, 61.33; H, 7.29; N, 11.92 

Found%: C. 61 .21 ; H, 7.26; N, 11 .80 
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(continued) 



Example 


R2 


B 


W 


Physical properties (Recrystallization solvent) 


125 


CI 


CI 


CH 


colorless crystals [trifluoroacetatej(MeOH) 

mp,249-255°C (decomposition) 

Elemental analysis for 

C^H^CIjlVCFaCC^H 

Calcd.%: C t 55.67; H, 4.30; N, 10.39 

Found%: C, 55.75; H, 4.00; N, 10.47 


126 


CI 


Me 


CH 


colorless fine needles[trifluoroacetate] 
(MeOH) 

mp,255-262 0 C (decomposition) 
Elemental analysis for Cg^H^CIN^ CF 3 C0 2 H 
Calcd.%: C, 60.17; H, 5.05; N, 10.80 
Found%: C, 59.95; H, 5 03; N, 10.79 


127 


CI 


MeO 


CH 


pale yellow crystals (EtOH) 
mp,169-170'C 

Elemental analysis for C^H^CII^CM^HjO 
Calcd.%: C, 67.05; H, 6.10; N, 13.03 
Found%: C, 67.32; H, 6.06; N, 13.02 


128 


CI 


H 


N 


colorless crystals [trifluoroacetate)(MeOH) 
mp,260-268°C (decomposition) 
Elemental analysis for C^H^CINj-CFgCC^H 
Cated.%: C, 56.98; H, 4.58; N, 13.84 
Found%: C, 56.76; H, 4 47; N, 13.82 
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Example 






Physical properties 
(Rc crystallization solvent) 


129 


CI 


CX 

H 


colorless prisms (MeOH) 
mp.191-193% 

Elemental analysis for C^H^CI^ 
CalcdJfc C. 70.67; H. 5.93; N. 14.33 
Found* C, 70.70; H, 6.08; N. 14.28 


130 


CI 


-CX 


colorless crystals (AcOEt) 

mp,156.5-157.5 , fc 

Elemental analysts for CaHaCIN 4 
CalcdJ: C, 70.67; H, 5.93; N, 14.33 
Found* C, 70.64; H, 5.92; N. 14.21 


131 


C! 




colorless crystals (EtOH) 
mp.169-171% 

Elemental analysis for C a H n CIN 4 0 
Calod.* C. 67.26; H t 5.39; N v 14.26 
Found* C 67 31* H 5.55- N 14-32 


132 


ct 




colorless crystals [trifluoroaoetate] 
(Iso-PrOH) 

mp,1 58-1 63% (decomposition) 
Elemental analysis for 
Ca^CIMB^CFaCOjH-S^HtO 
CalcdJI: C. ABM; H. 4.42; N. 10.60 
Found* C, 49.04; H. 4.41; N, 10.73 


133 


Me 




pale brown crystals (AcOEt) 
mp.88-99% 

Elemental analysis for C^H^fVHjO 
CalcdJfc C, 71.44; H. 7.24; N. 17.36 
Found* C, 71.25; H. 7.23; N, 17.03 
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Example 




Physical properties 






(Re crystal ligation solvent) 


5 






colorless fine needles[fumarate](EtOH) 


10 


134 


"rrV 


mp,261-272*C (decomposition) 
Elemental analysis for 
CaH„CIN 4 - 1/20^04-5/2^0 
Calcd.%: C, 60.06; H, 5.88; N. 11.67 








FoundS: C, 60.07; H. 5.89; N. 11.60 






Specific rotation 


15 






taVz-W <c=0.1. DIISO) 






colorless crystals [trifluoroacetate] 
(EtOH) 






oX 


mp.21 5-221% (decomposition) 


20 


135 


Elemental snaiysis for 
CuH^aNrCFjCOtH 








Calcd.%: C. 59.00; H, 5.55; N, 1 1.01 






FoundS: C, 58.85; H, 5.83; N, 11; 05 


25 


138 


^& 


pale brown orystaJa [trrfluoroacotsto] 
(MeOrMso-PrOH) 
mp l 225-232 < ^C (decomposition) 
Elemental analysis for 


30 






CaHaClrV CFjCOxH 








CsJcdJt C, 58.24; H, 5.29; N, 11.32 






Found*; C. 58.09; H. 5.29; N. 11.32 


35 


137 




pale brown crystals [trifluoroacetate] 
(EtOH) 

mp.224-224.5t; 
Elemental analysis for 


40 






C^HnahUS-CFjCO^-S^HjO 
Calcd.%: C. 51.35; H. 4.68; N, 10.41 






Found!: C. 51.65: H, 4.32; N, 10.16 



45 



50 
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Example 


R 1 


Physical propertie 
(Recrystallization solvent) 


138 


n-Bu 


colorless orystais (AoOEt) 
mp.13fr-131°C 

Elemental analysis for C s1 H Z7 aN 4 
CaJcd.%: C, 68.00; H, 7.34; N, 15. lO 
FoundS: C, 67.76; H. 7.59; N. 14.96 


130 


Ay 


colorless crystals [trifluoroacetate](EtOH) 

mp.139-139.5 a C 

Elemental analysis for 

CaHaCIN*- 3/2CF,CO,H • Hfi 
Caled.%: C. 53.29; H. 539; H. 9.58 
Found*: C. 53.23; H. 5.33; N, 936 


140 


Bn 


pale brown crystals (AeOEt-iso-Pr 2 0) 

mpJ230-234*C (decomposition) 

Elemental analysis for C^H^CIN^ 1/4^0 
CaJcdJfc C. 70.40; H, 8-28; N. 13.68 
PnamriV- C 70 41- K 8_27* N. 13.54 


141 




pale yellow crystals [methaneaulfonate] 
CMeOH) 

mp.1 96-207'C (decomposition) 

Bemental analysts for 

CMHad^-eC^SO^H-HtO 
Calcd.%: C, 51.71; H, 5.62; H. 8.93 
Found%: 0, 51 .59; H. 5.42; N. 8.87 



OCX, 
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Example 


R 1 


Physical properties 
Utecrystaiiization solvent; 


5 
10 


142 


JX 


obloriess crystals [fumarate](MeOH) 
mp^24-229°C(daoomposition) 
Elemental analysis for 

Calcd.%: C, 62.39; H. 5.80; N, 10,39 
Found%: C f 62.46; H. 551; N. 10.42 


13 
20 


143 


XT 


colorless orystaJs [fumarate](EtOH) 
mp,21 35-21 B°C (decomposition) 
Elemental analysis for 
0,^01^0-04^04 • 1/4H,0 
Caicd* C. 62.10; H. 5.49; N. 10.35 
Found* C 81 94* H 5 45- N ID 30 


23 


144 


XT 


odorless orystaJs [trifiuoroacetate] 

(Me0rHso-Pr a 0) 

mp,2 53-257^0 ( decomposition) 

Elemental analysis for 

CmHmCI^S- CFjCOjH- 1/2H,0 
Cafod % C 55 76- M 4_BB- N 10 00 
Founds 0. 55.67; ri 459; N, 9.99 


30 
33 


145 


r 


ooloriess crystals [trifluoroaoetate](EtOH) 

ns>^1 8-225X (decomposition) 

Elemental analysis for 

C J4 H 19 CIM40S-CF a C0 1 H 
OeJodJL C, 55.07; H. 4.62; N, 9.86 
Found* C, 5451; H, 4.69; N, 9.77 


40 


146 


JX 


colorless crystals [trifluoroacetate](MeOH) 

mp F 270-277t (decomposition) 

Elemental analysis for 

C^aClf^OjS-CFjCOjH 
Calcd.* 0, 53.56; H, 4.49; N. 9.61 
Found*: C, 5351; H v 450; N, 9.62 



43 



50 
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Example 




Physical properties 
(RecrystaJIization solvent) 


147 


XJ 


colorless crystals [fumarate](EtOH) 

mp t 1 92-1 98 1 (decomposition) 

Elomsnta) analysis for C^HaaFN^C^O^HjO 

Calcd.%: C, 59.72; H. 570; N, 10.32 

Found*: C, 59.81; H. 5.07; N. 10.33 


148 




colorless crystals [fumarste](MeOH tso PrOH) 

mp,184H 87^ (decomposition) 

Els mental analysis for CnHnCIFN^- C 4 rl 4 O4*H,0 

Calcd.%: C. 59.72; H. 570; N, 10.32 

Found* C t 60.00; H.4J1;N, 10.34 


149 




colorless crystals [fumarate](MeOH) 

mp 704-209 1 (decomposition) 

□omental analysis for CnHnCIFf^-C^O*-^ 

CalcdJ.: C. 59.72; H, 570; N. 10 .32 

FouncA: C. 5953; H. 4.92; N. 10.41 


ISO 






colorless crystals [trrfluoroacetate](EtOH) 

mp760-263°C (decomposition) 

Elomsntal analysis for C 0 H 1t aF 4 R l - CF,C0 2 H- HjO 

Found*: C. 50.33; H. 333; N, 931 


151 






colorless crystals [tnfluoroacetato](MeOH) 

mp,259-261 *C (decomposition) 

BementaJ analysis for C a H lt CIF 9 N 4 - CF,CO z H 

Calcd* C, 5a48; rl 372; N, 9.42 

Found* C. 5078; H. 378; N. 9.46 
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Example 


pi 


Physical properties 
(ReorystaJlization solvent) 


5 






colorless crystals Onethanesulfbnets] 
(EtOH) 






JO 


mp,1 95-202% (decomposition) 




152 


Bemental analysis for 


10 




CaHaCINs- CH,SO,H -5/4^0 
Calcd.*: C B 54.11; H. 5.63; N. 13.72 
Found*: C, 54.13; H, 5.45; N, 13.63 








colorless orystals [fumarste](MeOH-EtOH) 


13 


153 


JO 


mp, 181-1 855% (decomposition) 
Bemental analysis for 
CaHsCINg " C4H4O4* HfO 
CalcdJ: C. 59.37: H, 557: N. 13.31 


20 






Found*: C. 59.37; H. 5.11; N. 13.37 








pale yellow fine needles [trrRuoroecetate] 








(EtOH) 








mp,1 975-204% (decomposition) 


23 


154 




Bemental analysis for 
CaHaCIHs - CF,C0 2 H- 1/4*1,0 
Calcd.* C, 56.47; H. 4.64; N. 13.72 
FoundS: C. 56.45; H. 458; N t 13.72 


30 






colorless crystals [trifluoroacetate](EtOH) 








mp.250-255% (decomposition) 




155 


Bemental analysis for C^HiyCINV CF,CO,H 
CslcdJL* C. 6458: H. 4J8; N. 9.64 


35 






Found*: C, 6351; H. 4.92; N. 9.63 








colorless orystals [trrfluoroacetate](EtOH) 






XT 


mp.1 445-1 455% 


40 


156 


Bemental analysis for 




CaHoCIIUO- CF s 0O s H-3/2H,O 
CeJodJfc C. 59.66; H. 551; N. 8.98 
Found*: C, 59.44; H, 4.71; N, 954 



43 
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Example 


R 1 


Physical properties 
(RecrystaJlization solvent) 


157 


XT 


pale green crystals[tritluoroacetate](EtOH) 

mp,174-175 < t 

Elemental analysts for 

CuHaCIF,^- CF,CO a H - 5/4H,0 
CalcdJt: C. 52.44; H. 4.32; N, 9.41 
FoundS: G, 52.54; H. 4.19; N t 9.53 


158 


P 


colorless crystals [trifluoroacetate](MeOH) 

mp.231 -241 % (decomposition) 

Elemental analysis for 

QnHuCItM) - CF a C0 2 H- 1/2H,0 
Calcd.%: C, 54J82; H. 4.60; N, 11.12 
Found%: C p 54.73; H. 4.42; N. 1141 


159 


P 

/ 


colorless crystals [trifluoroacetete](EtOH) 

mp ,259-261 % (decomposition) 

Elemental analysis for 

C^H^CI^S- CF,CO a H- 1/4H,0 
CaJcdJfc C, 53.59; H. 4.40; N. 10.87 
Found! C. 5353; H, 4.33; N. 10.90 


160 


■p 


colorless crystals [trifluoroacetate](MeOH) 

mp^70-273"C (decomposition) 

Elemental analysis for 

Ca^CIN, • CF,CO,H- 1/2H,0 
CaJcdJfc C. 52.44; H. 4.60; N. 16.68 
Found! C. 52.15; H, 4.74; N, 16.95 


161 


p 


pale brown crystals [trifluoroeoetate] 

(EtOH-EttO) 

mp.203-203.5t 

Bomental analysis for 0*^01^5 -CFjCOjH 
Calcd.%: C, 51.81; H, 4.13; N, 13.68 
Found! C. 51.48; H, 442; N. 13.52 
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Example 


R 1 


Physi al properties 
(RecrystaMzatJon solvent) 


5 


162 


Xf 


pale yellow crystals fcyoVochloridelGso-PrOH) 

mp2A5-2A9°C (decomposition) 

Elemental analysis for C I4 H t8 FN«"2HCI -3/4^0 
CaJcd.%: C. 60.70; H, 6.05; N. 11.80 
Found!: C. 60.81: H. 5.93; N. 11.72 


10 






coloriess crystals [hydrochloride](EtOH) 


13 


163 




NMR spectrum d 

(DMSO-dt)ppm:1.3a-1.40(2H^i) t 135-1 .70(1 H.m).1.70 
-1.80(4H.m)^.65-2J0(2H^n) # 3.10-3^5(2H,m),3.17(3H 
^)A73(2H f t^7.5Hz)JJ7(1rU^7^Hz)304(1HXJ= 
73Hz)^.55-8.65(2H.m)3J4(1HJ)rs) r 9.06(1HJ>rs) 


20 


164 




paie brown crystals (AcOEt) 

mp,176-177.5 c C 

Elemental analysis for CbHuNb 
C«Jcd %• C 74.38: K 8.78: H. 18.85 
PmiffwR* C 7409* H 6.90" N. 18.68 


23 
30 


165 




M«lnrljk«B Arvstala Hi vdroo hi ori del 

(MeOH-ieo-PrOH) 

mp f >300 a C 

Elemental analysis for CaHaF.N^HCI -1/2^0 
CalcdJfc C. 57.70; H. 5.42; N„ 10.77 
Found* C. 57.72; H, 5.12; K 10.78 








pale yellow crystals Gso-PrOH) 








mp,166-167 < C 


35 


166 


p 


Elemental analysis for C^V^O-r^O 
CalcdJL C, 68.82; H. 6.92; N. 14.80 
Found*: C, 6833; H, 6.97; M, 1439 



40 
30 
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Example 


Ell 


Physioal properties 
(RecrystalHzation solvent) 


107 


HN^ 

P 


colorless crystals [hydrochloride] 
(EtOH) 

mp.218-219% 

Be mental anaiysis for C 21 H t4 N t , 3HCI 
Calcd.* C. 53.68; H. 5.79; N. 17.89 
Found*: C. 53.63; H. 6.01; N. 17.89 


168 


P 


pale yellow crystals [hydrochloride] 
(MeOH) 

mp.293-29S*C (decomposition) 

Elemental analysts for 

CrHbNsS^CI-HsO 
CaJodJl: C, 53.84; H, 5.81; N f 14.95 
Found*: C f 5359; H, 5.71; M» 14.82 


189 


P 


pale yellow crystals [hydrochloride] 
(EtOH) 

mp,19*H9**C 

Elemental analysis for 

CbHmK^S^HCIOIVO 
Calod.%: C. 52.48; H. 6.41 ; M, 1 1 .13 
Found%: C, 52.44; H, 6.68; N. 11.13 


170 


Pv 


pale yellow crystals [trifiuoroacetate] 
(EtOH) 

mp^28-229°C 

Elemental analysts for 

C„H lt N4S-3/2CF 1 C0 2 H- 1/2H,0 
Calod S: C. 54.73; H. 5.03; M, 9.82 
Found*: C, 54.46; H, 4.91; K 10.00 


171 


p 


pate yeitow crysuis Lnyvi ucniuriuoj 
(EtOH) 

mp Jt74^-277 a C (decomposition) 

Bemental analysis for 

CnHvMtS^HCI-S^O 
Calcd* C, 58.84; H. 6-33; N, 1133 
Found%: C, 50.79; H. 8.11; N, 1131 



R 1 
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Example 


R 1 


R* 


Physical propertiet 
(Recrystaifization solvent) 


172 


ft 


CI 


colorless crystals [trrftuoro acetate] 
(EtOH) 

mp,189-190TD 

Elemental analysis for 

CaHBCW^^/aCFjCO^H 
Calod.%: C. 5159; H. 4.24; N f 9.63 
FoundX: C. 5154; H. 4.29; N. 9.65 


173 


Ms 

P 


Ct 


ooloriese orystaJa [trrfhioroacetate] 
(EtOH) 

mp l 194-195 4 C 

Elemental analysis for 

CaHoCIM^S - 5/4CF,C0 1 H 
Calod.S: C, 53.16; H, 4.42; N, 10.12 
FoundS: C. 53.18; H. 4.39: M, 10.39 


174 


"p 


Me 


pais brown oryatals [hydrochloride] 
(EtOH) 

mp.2455-2465 4 C 

Elemental analysis for 

C B H lt M t -2HCI*3/2H s O 
CalodJ: C f 5752; H. 658; N, 15.24 
FoundS: C, 57.85; H. 6.33; M. 15.23 


175 


-p 


Ma 


pals brown oryatals [hydrochloride] 
(EtOH) 

mp.224-225lC 

Elemental analysis tor 

C a H s7 N t -2HCt-5/2H s O 
Cafed* C. 56.21; H, 8.97; N, 14.25 
FoundS: C, 55.95; H, 6.70; N r 14J23 


17B 


H 




colorless prisms [trrfluoroecotste] 

(EtOH-teo-Pr,0) 

mp.1895-1925t: 

Elemental analysis for 

C xl HoFN40-CF 1 CO t H 
CaJcdJt: C. 59.52; H, 430; N, 11.11 
FoundS: C. 59.41: H. 439: N. 11.16 
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Example 


R 1 


Physical properties 
(Reerystallization solvent) 


177 


OPh 


colorless crystals [trifluoroacetate] 
(EtOH) 

mp.214£-2155'C 
Elemental snalysis for 
C^H^O- CF,CO a H- 1/2^0 
Calcd.* C, 65.14; H, 5.29; N. 9.80 
Found* C. 85.40: H. 5J>7; N. 9.85 


17B 


NHPh 


colorless crystals (MeOrHso-PrOH) 
mp,191-194"C 

Elemental analysis for C^H^Ns 
Calcd.*: C, 7752; H, 853; N, 15.65 
Found*: C, 77.76: H. 859; M. 1556 


179 


NHMe 


pale yellow crystals [hydrochloride] 

Gso-PrOH) 

mp.20a-210 < t; 

BementaJ analysts for 

C ll HbNs-*HCI-7/4H 1 0 
CeJodJ.: C. 58.83; H, 6.69; N, 14.29 
Found* C. 5858; H. 851; N, 14.13 


180 




colorless crystals [hydrochloride] 
(MeOH) 

mp f 205-208.5°C 

Elemental analysis for 

C^rV2HCI-5/2H,0 
Celod.* C t 58.02; H. 7.01; M, 1353 
Found*: C. 58.01; H, 7.02: M. 13.50 


1B1 




colorless crystals [hydrochloride] 
(EtOH) 

119,210-212% 

Elemental analysis for 

C.rWWHa-HjO 
Calcd.*: C, 62.15; K 6.82; N, 13.94 
Found*: C, 61.99: H. 8.44; N. 13.85 
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Example 


R* 


Physical properties 
(Recryetalfizartion solvent) 


182 


NHBn 


colorless crystals [hydrochloride] 

(Iso-PrOH) 

mp^44-246% 

Elemental analysis for 

CmHs^^HCI -3/4^0 
Calcd.l: C. 65.79; H, 6.35; N, 12.78 
FoundS: C, 65.81; H. 8.13; N, 12.68 


183 




pale yellow crystals [hydrochloride] 
(EtOH) 

Elemental analysis for 

C lf H 30 N t -3HCI-2H 2 O 
CaJcd.%: C. 57.29; H. 8.13; N, 13.82 
Found* C. 57.46; H. 5.98; N, 13.77 


184 




pale yellow crystals [hydrochloride] 
(EtOH) 

mp f 231.S-232 B C 

Elemental analysis for 

CaH, 4 N,-3HCI- 3/4^0 
Caled.* C. 58.23; H, 6.72; N. 14.55 
Found* C, 58.12; H, 6.93; N, 14.46 


189 




colorless needles [hydrochloride] 
(EtOH) 

mp,187-189^ 
Elemental analysis for 

C„H„N l -2HCI-3/4H,0 
CaJcdJ: C. 63.93; H, 6.99; N. 13.31 
FoundS: C. 64.05; K 6.93; M. 1332 


186 


"0 


colorless crystals [hydrochloride] 

(EtOrHao-PrOH) 

mp,1 94-195*0 

BementaJ analysis for 

C^H,, N,0 • 2HCI • 3/2H,0 
CalcdJL C, 59.89; H. 6.70; N, 12.93 
FoundS: C. 59.72; H. 6.64; H, 12 -B5 



Example 187 

1 -[2-{N-n-Butyl-4-plperidyl)ettiyI)-4-chloro-1 H-lmidazo[4,5-c)qulnollne hydrochloride 

[01191 To a suspension of 1 .20 g of 4-chloro-1-[2*(4-piperidyl)ethylH H-imidazo-[4,5-c]quinoline trifluoroacetate and 
0.77 g of potassium carbonate In 6 ml of N.N-dlmethylformamlde, 0.30 ml of n -butyl bromide was added dropwise at 
room temperature, and the mixture was stirred for 5 hours. The reaction mixture was adjusted to pH 10 with 10% 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed successively with water 
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10 



15 



20 



25 



and saturated brine, and dried, and then the solvent was evaporated to give 0.92 g of a pale brown liquid. The resulting 
liquid was dissolved in tetrahydroturan. The solution was filtered on silica gel, and the filtrate was concentrated to give 
0 87 g of a colorless solid. Hydrochloride was prepared In a conventional method. Recrystallizatlon from a mixture of 
methanol and ethyl acetate gave colorless crystals having the melting point of from 144 to 158°C. 



Elemental analysis for C^H^CU^ • 2HCI • 1/2H 2 0 


Calculated % 
Found % 


C, 55.70; 
C, 55.80; 


H, 6.68; 
H, 6.65; 


N, 12.37 
N, 12.44 



Example 1 88 

1 -[2-(N-Acetyl-4-plperidyl)ethylJ-4-chloro-1 H-lmldazo[4,5-c]qulnollne 

[0120] To a solution of 0.60 g of 4-chloro-1 -[2-(4-piperidyl)ethylH H-jmidazo-^.S-clquinoline trifluoroacetate in 4 ml 
of pyridine 2 ml of acetic anhydride was added, and the mixture was stirred at room temperature tor 1 hour After the 
reaction the solvent was evaporated. The residue was added with isopropanol and dlisopropyl ether, and the precip- 
itated crystals were collected by filtration, and washed with diisopropyl ether to give 0.45 g of colorless crystals. Re- 
crystallization from a mixture of methylene chloride and diisopropyl ether gave colorless crystals having the melting 
point of from 1 83 to 1 SG.&C. 



Elemental analysis for C 19 H 2 iCIN 4 0 


Calculated % 
Found % 


C, 63.95; 
C, 63.81; 


H, 5 93; 
H, 5.87; 


N, 15.70 
N, 15.81 



[0121] In accorcance with the methods of Examples 187 and 188, the compounds of Examples 189 through 194 
were obtained. 



30 



35 



rMch^ / 



45 



50 



55 
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Example 


R 1 


B 




m 


Physical properties 
(Recrystaflizetion solvent) 


189 


Ph 


H 


XX 


2 


ooloiiesa crystals (iso-PrOH) 

mp.ier-ieBt 

Elemental analysis for C^H^CI^ 
CalcdJ: C. 71.19; H. 6.22; N. 13.84 
Found* C. 71.00; H. 6.18: N. 13.56 


190 


H 


' CI 


XX 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp,235-248^C (decomposition) 

Elemental analysis for 

QmHmCW H« -1/4^0 
Calcd5: C. 60.01; H. SM; N, 11.66 
Found* C. 60.01; H, 5.62; N, 11.67 


191 


H 


H 


XX 


1 


colorieas crystals [hydrochloride] 
(EtOH) 

1*9,248-257*0 (decomposition) 

Elemental analysis for 

CaHaarVHCI- 1/4H.O 
CaJodJL- C, 63J6; H. 5.72; N, 1SL97 
Found* C f 63 M; H, 5.80; N, 12.93 


192 


Ph 


H 


-a 


2 


ooloriess crystals (CH,d,-iso-Pr a O) 

mp.154.5-160 a C 

Elemental analysis for 

CsHuCtr^OH/BHtO 
CalcdJk C v 89.00; H. 5.85; N, 12.87 
Found* C, 68.78; H, 5.78; N. 12.71 
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Example 




m 


Physi al properties 

/f> - - > IH . 1* ■ M . n lin ni-1 

vRecryatallization aorvertts 


193 




1 


colorless crystals [hydrochloride] 

(MeOrHso-Pr,0) 

mp r 2B9-280 < C (decomposition) 

□omental analysis for 

C n H M N 4 -2HCI-3/4HkO 
CalcdJl: C. 62 .37; H. 6.26: N. 12.65 
Found*: C. 6236; H, 6.45; N, 12.60 


194 


Srt CX 


2 


colorless crystals [hydrochloride] 

(MeOrHso-Pr,0) 

mp.1 50-1 56t: (decomposition) 

Elemental analysis for 

0,4^4-2^-1/2^0 
Ca!cd.X: C f 63.71; H. 8.46; N, 1238 
Found* C, 63.90; H, 8.68; H, 12.11 



Example 195 

4-Chloro-1 -[2-[N-(4-fluorophenylsulf onyQ-4-piperidyl]ethyl]-1 H-imidazo-^.S-clquinollne 

[0122] To a suspension of 0.50 g of 4-chloro-1 -{2-(4-plperidyl)ethyl)-1 H-lmldazo-[4,5-c]quinollne trtfluoroecetate and 
0 32 g of potassium carbonate in 2 ml of N,N-dlmethyHormamide, a solution of 0.23 g of p-fluorobenzenesulfonyl chlo- 
ride in 3 ml of N,N-dimethyiformamide was added dropwise at room temperature, and the mixture was stirred for 5 
hours. The reaction mixture was adjusted to pH 10 wtth 10% aqueous sodium hydroxide solution, and extracted with 
ethyl acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated to give 0.35 g of a colorless solid. Recrystalllzatlon from a mixture of methanol, ethanol and water 
gave colorless crystals having the melting point of from 175 to 1 78.5°C. 



Elemental analysis for C^H^lF^OjS 


Calculated % 
Found % 


C, 58.41; 
C, 58.43; 


H, 4.69; 
H, 4.52; 


N, 11.85 
N, 11.88 



Example 196 

I^^N-MemanesulfonyM-plperioVOethyO^iJhenoxy-IH-imldazo^^-cJ-quinollne 

[01231 To a solution of 1 .00 g of 4-phenoxy-1 K2-(4-piperldyl)ethyl]-1 H-lm!o*zo-{4,5*]qulnollne trlfluoroacetate and 
0 57 ml of triethylamlne in 10 ml of methylene chloride, 0.16 ml of methanesulfonyl chloride was added dropwise at 
room temperature, and the mixture was stirred for 1 .5 hours. "Hie reaction mixture was added with water, and extracted 
with methylene chloride. The extract was washed with water, and dried, and then the solvent was evaporated to give 
a colorless liquid. The resulting colorless liquid was solidified with ethyl acetate, and the solid was washed with diethyl 
ether to give 0.80 g of colorless crystals. Recrystallization from a mixture of methylene chloride and ethyl acetate gave 
colorless crystals having the melting point of from 1 73.5 to 1 76*C. 



Elemental analysis for C^HW^C^S 


Calculated % 
Found % 


C, 63.98; 
C, 64.01; 


H, 5.82; 
H, 5.96; 


N, 12.44 
N, 12.28 



[0124] 



In accordance with the method of Example 1 96, the compounds of Examples 1 97 through 1 99 were obtained. 
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Example 


RA 


Physical properties (Recrystalllzation solvent) 


197 


Ts 


colorless crystals (AcOEt-iso-Pr 2 0) 
mp,201.5-202 # C 

Elemental analysis for C^H^N^S 
Calcd.%: C, 68.42; H, 5.74; N, 10.64 
Found%: C, 68.46; H, 5.83; N, 10.53 


198 


Et0 2 C 


colorless crystals (AcOEMso-Pr 2 0) 
mp,132-133°C 

Elemental analysis for C^H^N^ 
Calcd.%: C, 70.25; H, 6.35; N, 12.60 
Found%: C, 70.13; H, 6.34; N, 12.50 


199 


Bn0 2 C 


yellow liquid 

NMR spectrum 5 (CDCyppm: 

1 .31 (2H,brs),1 .50-1 .70(1 H,m),1 .78(2H,brs) p 2.00(2H l q,J= 7.5Hz),2.81 (2H l bre),4.23(2H, 
brs),4.63(2H,t,^7.5H2),5.1 3(2H,s),7.25(1H,t,J=7H2) l 7.30-7.40(5H,m),7.39(2H,d,J= 7H2), 
7.44(2H,t,J=7Hz),7 50(1H,td,J=8.5 l 1Hz) i 7.57(tH.t d,J=8.5,1Hz),7 90(1H,dd,J=8.5,1Hz), 
7.94(1 H r s),8 04(1H, dd,J=8.5,1H2) 
IR spectrum v (liq.) cm" 1 :1698 
Mass spectrum m/z:506(M*) 



Example 200 



4-[2 «(4-Amino-1H-lmldazo [4,5-c)qulnolin-1 -yOethylJ-N-methyl-l-pipertdine-carbothioamide 

[0125] A suspension of 0.50 g of 4-amino-1 -{2-(4-piperidyl)ethyl]-1 H-imldazo[4,5-c]-quinollne and 0.37 g of methyl- 
Isothiocyanate In 10 ml of methylene chloride was stirred at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to give 0.56 g of colorless crystals. Recrystalllzation from a mixture of methylene 
chloride and methanol gave colorless crystals having the melting point of from 216 to 21 8*C. 



Elemental analysis for C^^S . 1/2H 2 0 


Calculated % 
Found % 


C, 60.45; 
C, 60.79; 


H, 8.67; 
H, 6.66; 


N, 22.26 
N, 21.97 



[0126] In accordance with the method of Example 200, the compound of Example 201 was obtained. 
Example 201 

4-{2-{4-Chloro-2-phenyM H-lmldazot4,5-c]qulnolin-1 «yl)ethy1]-N-methyM -piperidinecarbothioamide 
[0127] 

Appearance: colorless crystals 
Recrystalllzation solvent: methanol 
mp: 215-220°C (decomposition) 
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Elemental analysis for C25H26CIN5S 


Calculated % 
Found % 


C, 64.71; 
C, 64 80; 


H, 5.65; 
H, 5.62; 


N, 15.09 
N, 14.96 



10 



13 



20 



Example 202 

plM1 A solution ot 0.75 , o, ^'-*P^ SS 
Lrazole-l-carboxyamidine hydrochloride and 0.39 ml 0, ^'^2 d and the residue was added wrth ethane., 
aifroom temperature «er ,9 hours The ^£^£p££^c*~. Relation from 
arKmenthepre^at^ 



Pigmental analvsls tor C^ClNe • HCI - 1/2H 2 0 


Calculated % 
Found % 


C, 80.25; 
C, 60.47; 


H, 5.69; 
H, 5.61; 


N, 17.57 
N, 17.36 



23 1 Preparation o * ^mod cells for culture 
mL. 

? Preparation of test compounds 

from10- 10 Mto10-»M. 
40 3 Treatment o* cells with medicaments 

pu, lOuLoMu^mUlpopo^^ 

5 ™ esue culture plate (Beaton Dickinson). «m 1£ ^SSiSnSSd to each we... and the ptote 

. rrrr^rand 

„ rw^.n B tion ot human tmF-r and human IL-1p 



50 



Anenzyme.munoasaayhvthes^m^ 
L-1B n the culture supernatant. The antl-cytokme SSrt was appropriately diluted, and then 

rnier pfctes tor ^^ZTJ^^^X e^Kl »anttoody agakuri the sec- 
added to each well at«l Incubated. Then the second-antlbo^ aga^ 

ond-anttoodyweresucceseM^^ 

IrHJprocese.atetrenMrthytoer*^^^ we „ WM mea8Urea by a 

reaction was quenched with 1 N sulfuric add. and ^^^0^0 cytokines were deteimined by quantifi- 

Ss^e^ 
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combinant cytokines as the standards. For determination of human TNF-a, monoclonal anti-human TNF-a (EN DOG- 
EN), polyclonal rabbit anti-human TNF-a (Pharma Blotechnologie Hannover), peroxidase conjugated donkey anti- 
rabbit IgG (Jackson ImmunoRes. Labs.), and recombinant human TNF-a (INTERGEN Company) were used for the 
first-, second- and third-antibodys and the standard for the calibration curve, respectively. For determination of human 
5 IL-1 p, monoclonal anti-human IL-1 p (Cistron), polyclonal sheep anti-human IL-1 p (Biogenesis), HRP conjugated don- 
key anti-goat IgG (Chemicon International), and recombinant human IL-1p (R&D Systems) were used for the first-, 
second- and third-antibodys and the standard for the calibration curve, respectively. 

[0134] In both cases for TNF- a and IL-1 p, the activities of each test compound are shown as percentages (%) of 
the amount of the cytokine induced by treatment with LPS together with the test compound against the amount of the 
10 cytokine induced by treatment solely with LPS 
[0135] Results are shown in tables 1 and 2. 



Table 1: 



Inhibitory action against TNF- a production in human cells 


Compounds 


Administered concentration (jimol/L) 


0.001 


0 01 


0.10 


1.0 


10 


Example B9 


91 


86 


90 


84 


17 


Example 110 


80 


77 


26 


1 


0 


Example 113 


68 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


0 


Example 118 


79 


91 


88 


51 


3 


Example 121 


81 


91 


49 


0 


0 



Table 2: 



Inhibitory action against IL-1 p production in human celts 


Compounds 


Administered concentration (u/nol/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


85 


64 


14 


Example 113 


104 


109 


116 


96 


30 


Example 117 


119 


106 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Example 121 


102 


108 


87 


24 


0 



[0136] These results clearly Indicate that the compounds of the present invention have excellent Inhibitory actions 
45 against production of TNF and IL-1 . 

Industrial Applicability 

[01 37] The compounds of the present invention have excellent inhibitory actions against production of TNF or IL-1 
so and are extreamety useful as preventive or therapeutic agents of diseases mediated by these cytokines. 



Claims 

55 1. A 1 H-imidazopyridine derivative represented by the following general formula or a salt thereof: 
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<3CX 



R3 represents unsubstituted piperidino group, at least one of * and R* is not hydrogen atom. 
. a 1 H-imidazopyridine derivative represented by the following general formula or a salt thereof: 

(CH tr- (CHs K f 

have one or more substrtutents, R* represent nyarugen mu , j » r substituted, or a 

an am.no group which may have one or two substituenls a <V*«*o JJ*^^^ be sub- 

,uted. an alkanasuKonyl group. a bewenesutfonyl group basing.; bo"d; and n 
methylene group, oxygen atom, sulfur atom, nitrogen atom, a group represented oy nn, or s 
represents an Integer of from 0 to 2. 

3. Thecompoundortheealtmereo.a^^ 
ring. 

4 Arnedican^.whichcompnae.asanac.hre.ngrBd.ent 

acceptable salt thereof according to claim 1 or claim 2. 
5. The medicament according to claim 4 which is used for preventive or therapeutic treatment of a disease in which 

a cytokine Is mediated. 
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